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DESCRIPTION OF THE PRETEP^ED EMBODIMENTS: 



This invention is concerned with a novel eerie* of N-hetero- 
cyclyl-4-piperidinamines which may structurally be represented 
by the formula.: 



and the phapxnaceutically acceptable acid addition salts thereof, 
wherein 



R is a member selected from the group consisting of hydrogen and 
lower alfcyl; 

R 1 is a member selected from the group consisting of hydrogen, 
lower alkyl. cycloalkyl, aryUower alfcyl and lower alkanoyl; 

2 

R is a member selected from the group consisting of hydrogen, 
alkyl having from 1 to 10 carbon atoms, aryl, cydoalfcyl and mono- 
and diaryl(lower alkyl); 

3 

R is a member independently selected from the group consisting 
of halo, lower alkyl, lower alkyloxy and trifluoromethyl; 

n is an integer of from 0 to 2 inclusive; 

Q i« a member selected from the group consisting of CH and N; and 
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L is 4 membir s 1 cted from the group consisting of lower alkyl, 
which is optionally substituted with up to 3 substituents each in- 
dependently selected from the group consisting of halo, cyano, 
hydroxy, is othio cyanat o , lower alkyloxy, aryl. aryloxy, arylthio*. 
5 aryisulfonyl, amino; lower alkenyl; aryllower alkenyl; cycloelkyl, 
being optionally substituted with a cyano and/or an aryl group; 
1 -(aryllower alkyl) - 1 H-beuzimidaxol -2 -yl; and a radical of the 
formula 2-C m H 2m -, wherein 

m is an integer of from 1 to 6 inclusive; and 

10 Z is a member selected from the group consisting of 4. 5- 

dihydro-5-oxo-lH-tetraxol-l -yl, being optionally substituted 
in its 4-position by an aryl radical or a lower alkyl radical; 
2, 3-dihydro-l , 4-benzodioxin-2-yl; 2, 3-dihydro-l , 4-benzo- 
dioxin-6-yl; 2, 3-dihydro-2-axo-lH-benzimidazol-l -yl; 2,3- 

15 dihydro-3-cxo-4H-benzoxazin-4-yl; (10, 11 -dihydro-5H-di- 

bexuo^, d7cydohepten-5-ylidene)methyl; 4-morpholinyl; 
1 -piperidinyl; 1 -pyrrolidinyl; a radical of the formula 
T-Ndt 4 )-, wherein 

R* is a member selected from the group consisting 
20 of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, IH-benx- 
imidazol-2-yl; and 

O 

a radical of the formula W-d-(X) wherein 



25 



s is the integer 0 or 1 ; 
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X is a member selected from the group consisting 
of O and -N(R 5 )-, said R 5 being a member selected 
from the group consisting of hydrogen, lower alkyl, 
aryllower alkyl, lower alVanoyl and aroyl; and 

W is a member selected from the group consisting 
of lower alkyl, aryl. aryllower alkyl, amino, aryl- 
amino, mono* and di( lower alkyl) amino, mono- and 
difaryllower alkyl)axnino, 1- piper idinyl, 1-pyxroli- 
dinyl and 4-morpholinyl; 

wherein aryl as used in the foregoing definitions, is a member s lec- 

ted from the group consisting of phenyl, substituted phenyl, naphtha- 

lenyl. thienyl, halothienyl, (lower alkyl)thienyi, pyridinyl, mono- 

and dl( lower alkyloocy )pyridinyl , furanyl and 1 -(lower alkyl)pyrr lyl; 

wherein said substituted phenyl is phenyl having from 1 to 3 sub- 

stituents each independently selected from the group consisting 

of halo, hydroxy, nitro, cyano, trifluoromethyi, lower alkyl, lower 

alkylthio, lower alkylsulfonyl, lower alkylsulfonyllower alkyl, 

phenyllower alkylsulfonyl, phenyls ulf ony How er alkyl, amino, mono- 

and di -(lower alkyl)amino, lower alkanoyl, a radical of the formula 

R 6 -C H- -O-, wherein 
P *P 

p is an integer of from 1 to 6 inclusive; and 

R* is a member selected from the group consisting 
of hydrogen, a mi no, cyano, phenyl, amino car bonyl, 
mono- and di( lower aikyl)aminocarbonyl f lower alkyl - 
oxycarbonyl, phenyllower alkyloacycarbonyl, 4-morpho- 
linylcarbonyl, 1 -piperidinylcarb nyl and 1-pyrroli- 
dinylcarbonyl, low r alk nyl; and 
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a radical of th f rxnula rIo-, wh rain 

R 7 ia a member selected from the group cone ia ti ng 
of alkanoyl, phenyicarbonyl, phenyllower alkylcarbonyl. 
lower alkyloxycarbonyl, phenyllower alkyloxycarbonyl, 
aminocarbonyl. phenylaminocarbonyl. mono- and di- 
( lower alkyl)aminocarbonyl; 

wherein said phenyl in the definition of eaid R 7 may 
be optionally substituted with up to 3 aubetituenta each 
independently selected from the group consisting of 
halo, cyano, nitro, lower alkyi and lower alkyloxy; and 

wherein said aroyl in the definition of said L represents arylcarbonyl 
wherein said aryl is as defined he re above. 

Aa used in the foregoing definitione the term "lower alky!" is 
meant to include straight and branch chained hydrocarbon radicals 
having from 1 to 6 carbon atoms such as, for example, methyl* 
ethyl, 1 -methylethyl, 1 , 1 -dimethylethyl, propyl, 2-methylpropyl, 
butyl, pentyl, hexyl and the like; the term "alkyl" ae used in the 
definition of R 2 includes straight and branch chained hydrocarbon 
radicals having from 1 to 10 carbon atoms, such as, for example, 
the above -indicated lower alkyls and higher homologs such as heptyl, 
octyl, nonyl and decyl; the term "lower alkenyi fl refers to straight 
alkenyl radicals having from 3 to 6 carbon atoms wherein the un- 
saturation is preferably located at the p-position but may also be 
located at the £ , or£ -position such as for example, 2-propenyl, 
2-butenyl, 3-pentenyl, 2-hexenyl and the like; the term ,, cycloalkyl ,, 
* refers to cyclic hydrocarbon radicala having from 3 to 6 carbon 
atoms such as cyclopropyl, cydobutyl, cyclopentyl and cyclohexyi, 
and the term ,, halo M is generic to fluoro, chloro, bromo and iodo. 
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The compounds of formula (I) can generally be derived from 
a starting material of the formula 



R 



(id 



12 3 

wherein R, R , R , R , n and Q are as previously defined by introducing 
the desired L-eubstituent onto the piperidine nitrogen by the 
application of art-known methods* 

In general the introduction of said L into the intermediate 
(II) may conveniently be accomplished by the reaction of (II) with an 
appropriate reactive ester of the formula LY, (III), wherein L is as 
previously defined and Y is a reactive ester residue such as, for 
example, halo, preferably chloro or bromo, or a sulfonyloxy residue 
such as, for example, methyl sulfonyloxy or 4-methylphenylsulfonyloxy 
and the like. 

The condensation reaction of (II) with (III) is conveniently conducted 
in an inert organic solvent such as, for example, an aromatic hydro- 
carbon, e.g. benzene, methylbenzene, dimethyl benzene, and the like; 
a lower alkanol, e.g., methanol, ethanol, 1-butanol and the like; 
a ketone, e.g., 4-methyl-2-pentanone and the like; an ether, e.g., 
1,4-dioxane, 1 ,1 •-oxybisethane and the like; N,N-dimethylformamide 
(DMF): nitrobenzene; and the like. 

The addition of an appropriate base such as, for example, an alkali 
metal carbonate or hydrogen carbonate, or an organic base such as, 
for example, N,N-diethylethanamine or N-(1-methylethyl)-2-propanamine 
may be utilized to pick up the acid that is liberated during the 
course of the reaction. In some circumstances the addition of an 
iodide salt, preferably an alkali metal iodide, is appropriate. 
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Somewhat elevated temperatures may be employed to enhance the rate of 
the reaction* 



benzimidazol-1-yl) lower alkyl radical it ia appropriate to use a reactive 
5 ester (III) wherein the nitrogen atom in the 3-position of the 2,3- 
dihydro-2-oxo-1H-benzimidazoi-1-yl group is substituted with an 
appropriate protecting group, preferably a 1-methylethenyl group and 
removing said protecting group after completion of the condensation 
reaction. The removal of said protecting group may be accomplished by 
10 art-known procedures, such as acid hydrolysis when a 1-methylethenyl 
group is involved* 

When L represents a 2-aryl-2-hydroxyethyl or a 2-eryloxy 
2-hydroxypropyi radical, the introduction of said aubstituent into the 
intermediate (II) may conveniently be carried out by reacting (II) 
15 at an elevated temperature with an appropriate oxirane of the formula 



appropriate organic solvent or, optionally, in the absence of any 
20 solvent. Suitable solvents which may be employed include, for example, 
aromatic hydrocarbons such as benzene, methylbenzene, dimethyl- 
benzene and the like; halogenated hydrocarbons such as, for example, 
trichloromethane, dichloromethane and the like; lower alkanols such 
as, methsnol, ethanol, 2-propanol and the like alcohols; and mixtures 
25 of such solvents. When the piperidine derivative (II) is in the form 
of an acid addition salt it is appropriate to add to the reaction mixture 
an appropriate base such 88, for example, sodium carbonate in order 
to liberate the free acid from the salt. 



When L in formula (I) represents a (2,3-dihydro-2-oxo-1H- 




(IV) 



wherein m is 0 or L. 



The reaction of (II) with (IV) may be carried out in an 



30 
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The c m po und a of formula (I) wherein L represents a 
2-hydroxyetityl radical may be prepared by the reaction of an 
appropriate piperidine of formula (II) with oxirane, following th 
•ame procedure as described for the reaction of (IV) with (n). 

When L is, at the point of attachment to the piperidine 
nitrogen atom, a primary or secondary alkyl group> the compounds 
(I) may also be prepared by the reductive ami nation of an aldehyde 
or ketone corresponding with the alcohol L-OH with a piperidine 
derivative of formula (II) following art* known procedures. 
In a convenient method of operation a mixture of the aldehyde or 
ketone and (II) in an appropriate organic solvent is hydrogenated in 
the presence of an appropriate catalyst such as. for example, 
palladium- on* char coal. 

Appropriate organic solvents include lower alkanola, such as, for 
example, met h a no l, ethanol, propanol and the like. The rate of 
the hydrogenation reaction may be enhanced by carrying out said 
reaction in the presence of an appropriate weak acid such as, f r 
example, acetic acid- When the piperidine derivative (II) is in the 
form of an addition salt with a strong acid, e. g. , hydrochloric r 
hydrobromic acid it is appropriate to add thereto a salt of a str ng 
base with a weak acid, e. g. , sodium acetate to bind said strong 
acid. When (n) co nt a i n s groups that are themselves susceptable to 
catalytic hydrogenation, e.g. whenR 2 represents an arylmethyl 
group, it may be appropriate to add to the reaction mixture an 
appropriate catalyst poison such as, for example, thiophene. 

When L> represents a radical of formula Z-C wherein 

m 2zn 

m is an integer of from 2 to 6 inclusive and wherein Z is as previous- 
ly defined, the compounds of formula (I) can also be prepared by the 
*«*ction of (n) with an appropriate alkenyl derivative, Z-C 

m 2m - 1 

according to art -known methods of carrying out similar addition - 
reactions, e.g. , by stirring and heating th reactants t geth r in 
and appropriate r action- inert organic s lv nt such as, for example, 
a lower alkanol such as 2 -propanol, butanol and the lik . 
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Wh n L represents a 2-(aroylamino)etbyl radical or a 2-aryl- 
ethyl radical the compounds (I) can also be obtained by the reaction 
of (II) with an appropriate 1-aroylaziridine or an appropriate ethenyl- 
arene, respectively. Said reactions are preferably carried out in an 
appropriate reaction-inert organic solvent, such as, for example, a 
lower alkanol, e.g. methanol, ethanol, propanol, butanol and the like 
alcohols; an aromatic hydrocarbon, e.g., benzene, methylbenzene, di- 
methylbenzene and the like; a ketone, e.g., 4-roethy 1-2-pentanone ; an 
ether, e.g., 1,4-dioxane, 1 ,1 f -oxybise thane and the like; N,N-dimethyl- 
formamide; nitrobenzene; and the like; or a mixture of such solvents. 
Elevated temperatures are appropriate in order to enhance the rate 
of the reaction and preferably the reaction is carried out at the 
reflux temperature of the reaction mixture. 

The compounds of formula (I) can also be prepared by the 
cyclodesulfurization of an appropriate thiourea derivative of the 
formula 




Said cyclodesulfurization reaction may be carried out by the reaction 
of (V) with an appropriate alkyl halide, preferably iodomethane in 
an appropriate reaction-inert organic solvent, e.g., a lower alkanol 
such a3 methanol, ethanol, 2-propanol and the like. Otherwise, the 
cyclodesulfurization reaction may be carried out by the reaction of 
(V) with an appropriate metal oxide or salt in an appropriate solvent 
according to the procedure described, for example, in Pharmazie, 
31 1 348 (1976). For example, the compounds of formula (I) can easily 
be prepared by the reaction of (V) with an appropriate Hg(Il) or 
Pb(II) oxide or salt, such as, for example HgO, HgCl 2 , Hg(0Ac) 2 , 
PbO or Pb(0Ac)2« In certain instances it may be appropriate to supp- 
lement the reaction mixture with a small amount of sulfur. 
Even so me thanedii mines , especially ^N'-methanetetraylbisEcyclo- 
hexanamine], may be used as cyclode ulfurizing agents. 
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Suitable reacti n4nert organic solvents that may advantageously b 
employed include lower alkanols, e.g., methanol, ethanol. 2-pr panol 
and the like; halogenated hydrocarbons, e.g. , dichloromethane and 
trichloromethane; ethers, e.g. tetrahydrofuran, 2, 2'-oxybispropane 
5 and the like; and mixture of such solvents. 



Tlie compounds of formula (I) wherein R is other than 
hydrogen, said R 2 being represented by R 2 ^ and said compounds 
by the formula (I-a ) # can also be prepared starting from a corres- 
ponding compound (I) wherein R 2 is hydrogen* (l-b) f by istro- 
10 ducing said R 2 according to art-known procedures as previously 
described herein for the introduction of L'into starting materials 
of formula (II). Hi a preferred method of operation (I-b ) is reacted 
with an appropriate reactive ester H 2 .Y f ( VI \ wherein R 2 ^ and Y are 



15 



as previously defined. The rea ction is carried out under s imilar 
conditions as previously described herein for* the reaction of (I!) 
with (m). Since the co m po u nds of formula f I-b ) are somewhat less 
reactive it is advantageous to conduct the aBcylation reaction in the 
presence of a small imnrmf of a strong metal base such as, for 
example, sodium hydride. 



20 



The compounds of formula (I) wherein R 1 and R 2 are both 
different from hydrogen, said R 1 being represented by R 1 and said 
R by R ^ can also be derived from the correspo nding compo und * 
wherein R 1 is hydrogen by introducing the R l ^-group in a s imila r 
ner as described hereinabove for the preparation of compound (I-b) 
25 starting from (I-a). 

Following the procedure, described hereinabove for the 
preparation of compounds (I) starting from (V). the compounds of 
formula (I), wherein L represents a (lH-benximidazol-2-ylamino) 
low r alkyl radical or a 1 -(aryllower alkyl)-lH-b nz i m i daz 1-2- 
30 yl amino )lower alkyl radical (I-c), may even a be derived fr m 

the corresponding is thiocyanates (VII) by aubj cting the latter to an 
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additi n- reaction with a benxen diamine (vm) and subsequently 
cyclode sulfur ixing tb interna diately f rmed thiourea (IX). 



example. Saul Fataf Ed. "The Chemistry of Cyanates and their 
Thioderivatives " John Wiley fc Sons - Chichester - New York - 
Brisbane - Toronto (1977) p. 1013 - 10527, such as, for example 
by reacting the corresponding amine (VI) with carbon disulfide, 
preferably in the presence of alkali e.g. , sodium hydroxide and the 
like, and decomposing the intermediately formed dithiocarbamate 
with for example N f N f -methanetetraylbis^yclohexanamine7, a 
lower alkyl chloroformate or another appropriate decomposing 
agent as known in the art. 

The foregoing reactions are illustrated as follows : 




R 



H 2 N - C » H 2m 




1 ) carbon disulfide 
-> 

2) decomposing agent 



(VI) 



s 



=N-C H. 

m 2m 




(vn) 



0 
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cy clode sulfur ization 



R 




(I-c) 

The compounds of formula (I) wherein I* represent* a 
radical z - c m H 2m -> wherein Z represents a radical of the formula 
.W-CO-(X) a - f wherein s is 1, X is O and W is an optionally 
substituted amine, a I -pyrrolidinyl, a 4-morpholinyl oral- 

5 piperidinyl radical, said compounds being represented by the 

, formula (I-d). may be prepared by the reaction of the corresponding 
a min e, pyrrolidine, morpholine or piperidine with an appropriate 
N-^T-(halolower alkyl)-4-piperidinyl7-lH-benzimidazol-2 -amine 
in the presence of an appropriate carbonate, e.g. sodium carbonate 

10 and the like. 
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Compounds £ £ rmula (I) which contain at least one hydroxy 1- 
group as a substituent can conveniently be derived from the 
corresponding phenyixnethoxy substituted compounds by subjecting 
the latter to a catalytic hydrogenation in the presence of an appro- 
5 priate catalyst, e. g. , palladium-on-charcoal and the like. 

These -hydraxyl-derivatives may even so be derived from the 
corresponding lower alkyloxy substituted analogs by hydrolyzing 
the latter in acidic medium* using for example hydrogen bromide in 

acetic acid. — 
10 The hydroxyl- substituted compounds may in turn be O -alkylated or 
acylated by reacting the latter with a halide, an alkanoyl halide, an 
alkyloxy car bonyl halide, an isocyanate and the like. 
The hydroxyl- substituted compounds may also be converted into 
hali de s by reacting therewith a suitable halogenating agent, e.g. 
15 thionyi chloride, phosphor pentabromide and the like in the presence 
of an appropriate solvent, e.g., a trichloromethane and the like. 

Amino -substituted compounds may, for example, be derived 
from the corresponding nitro- and cyano- substituted compounds by 
reducing the latter, e.g. , by catalytic hydrogenation in the presence 
20 of an appropriate catalyst, such as, for example, Raney-nickel and 
the like. 

The amino- substituted compounds may in turn be N- alkylated or 
acylated by the reaction thereof with an appropriate alkylating 
agent or acylating agent, e. g. , a halide, an alkanoyl halide, an 
25 alkox ycarbonyl halide, an isocyanate and the like. 

Secondary and tertiary amino- substituted compounds of 
formula (I) may be prepared by substituting, for example, an appro- 
priate halo -substituted compound with the desired primary or 
secondary amine. 
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Aminocarbonyl- substituted compounds may c nveni ntly be 
derived from the corresponding esters by reacting the latter with 
ammonia or an appropriate primary -or a secondary amine in a 
suitable solvent. 

Compounds of formula (I) which contain in their structure 
a su^onyl group may easily be derived from tfee corresponding 
thio compounds by oxidising the latter with an appropriate oxy di- 
cing agent, e.g. hydrogen peroxide and the like. 

In all of the foregoing and in the following preparations, the 
reaction products may be isolated from the reaction mixture and , 
if necessary, further purified according to methodologies generally 
known in the art. 

The compounds of formula ( I ) may be converted to the 
therapeutically active non- toxic acid addition salt form by treatment 
with an appropriate acid, such as/ for example, an inorganic acid, 
such as hydrohalic acid, e. g. , hydr ochloric, hydrobromic and the 
like, and sulfuric acid, nitric acid, phosphoric acid and the like; or 
an organic acid, such as, for example, acetic, propanoic, 2 •hydroxy- 
acetic, 2 -hydr oxy pr opanoic, 2-oxopropandic, propanediol, butane- 
dioic, ( Z )-2 -butenedioic , (£) -2 -butenedioic, 2-hydroxybutanedioic, 
2, 3-dihydroxybutanedioic. 2-hydroxy-l, 2, 3-propanetricarboxylic, 
benzoic, 3-pheayl-2-propenoic, a-hydroxybenzeneacetic, methane* 
sulfonic, ethaneeulfonie, benzene sulfonic, 4-methylbenz-ane sulfonic, 
cydohexanesulfamic, 2 -hyd ruxy b enzoic, ^-amino-2-hydxoxybenzoic 
and the like acids . 

Conversely the salt form can be converted by treatment with alkali 
into the free base form. 
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The starting materials of formula (II) her in can generally 
be prepared starting from a thiourea derivative of th formula (X) 
wherein R, R 1 , R 2 , R 3 and n are as previously defined and P ia an 
appropriate protecting group such as, for example, lower alkyloxy- 
carbonyl or phenylroethoxycarbonyl , by subjecting (X) to a cyclo- 
desulfurization reaction to obtain an intermediate of the formula 
(XI) and thereafter eliminating the protecting group in the usual 



manner. 




(X) (xi) 



removal of 

i — — (II) 

protecting group 

The cyclodesulfurization of (X) to obtain (XI) can be carried out in the 
same manner as previously described herein for the preparation of 
the compounds (I) starting from (V), In order to remove the 
protecting group P there may be used art-known procedures. For 
example, when said grot*) is a lower alkyloxycarbonyl group it may be 
removed by alkaline or preferably acid hydrolysis, using for example, 
hydrobromic acid in glacial acetic acid, and when said protecting 
group is a phenylroethoxycarbonyl group it may be removed by alkaline 
or acid hydrolysis or by catalytic hydrogenation using an appropriate 
catalyst such as palladium-on-charcoal. 
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Intermediates of formula (XI) wherein R is other than hydrogen 
can also be derived from the corresponding (XI) wherein R 2 is 
hydrogen by introducing the desired R 2 -substituent according to art- 
known methodologies as described hereinabove in connection with the 
preparation of compounds (I-a) starting form (I-b). 

The thiourea derivatives of formula (X) wherein R 1 re- 
presents hydrogen, (X-a), can be prepared by the reaction of an 
appropriate 4-isothiocyanatopiperidine of formula (XII) with an 
appropriate benzenediamine or pyridinediamine of formula (XIII), e.g. 
by simply atirring the reactants together in an appropriate organic 
solvent such as, for example, a lower alkanol, e.g. methanol, 
ethanol, 2-propanol 8nd the like. 




(XII) 



(XIII) 



R 



NH 




(X-a) 
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Thiourea d rivatives £ f mok ( X ) whtr in R 1 is as pre- 
viously defined and R 2 is hydrogen, (X-b), ), can be prepared by the 
reaction of an appropriate 4-piperidinamine of the formula (XIV) 
with an appropriate I -isothiocyanato-2 -nitrobenzene of the formula 
(XV ). followed by the redaction of the nitro group of the thus 
ob tain ed compound ( XVI ) following well-known nitro-to-amine 
reduction procedures such as for example by the reaction of (jtVI ) 
with nascent hydrogen or by catalytic hydrogenation using an 
appropriate catalyst such as, for example, palladium -on-charcoal, 
platinum- on -char coal and the like, or in the presence of more than 
one of such catalysts. 

(xrv) (xv ) 




Cx-b ) 
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The precursor materials of formula (xtv) herein may be pre- 
. pared following methods known in the art. e. g. , by ths reductive 
amination of the corresponding 4-piperidinone. The 4-isothiocynnato- 
piperidines of formula (xn) may in turn be prepared starting from the 
5 corresponding (XTV) wherein R 1 is hydrogen according to standard 
methods of preparing isothiocyanates starting from primary amines.' 
e.g. , by the reaction of the amine with carbon disulfide in alkaline 
medium and subsequent addition to the reaction mixture of an 
appropriate lower aDcylcarbonochloridate." 

1 0 . The starting materials of formula (XII ) wherein P represents 

a lower aJkyiorycarbonyl or phenylmethaxycarbonyl group can als be 
prepared by the reaction of a corresponding starting material (XII ) 
wherein said P represents phenylmethyl by reacting the latter with an 
appropriate carboaochloridate. 

L 5 The starting material* of formula ( Y ) can be prepared using 

similar procedure* a* described hereinabove for the preparation of 
the thiourea derivatives of formula ( X ) starting however from an 
appropriate 4-piperidinone or 4-piperidinainine wherein the L-sub- 
st itu e nt is already present on the piperidine nitrogen atom. 



Th# ultimate starting materials in each of the foregoing pre- 
parations are known compounds or they may be prepared by the 
ap pl i catio n of methodologies known in the art for preparing similar 
laiown compounds. . 



19 

Th preparation of 4-(haloalkyl)-2H-l , 4-benzoxazin-3(4H)-onei, 
f r example, by the N- substitution -reacti & i 2H-l,4-b nzoxazin- 
3(4H)-on with a dihalolower alkyl gr up, is described in Belg. 
Pat. No. 859,415. 1 , 3-dihydro-l -(3<xxobutyl)-2H-benzixnidazol-2 - 
one (XIX) can be prepared by subjecting 1 . 3-dihydro-l -(1 - methyl - 
ethenyl)-2H-beazimidaiol-2-one (XVH) and 3-buten-2-one to a 
Michael-addition procedure in the presence of a base such as f 
N, N-diethylethanamine and the like, and subsequently hydrolyzing 
the 1 , 3-dihydro-l -(1 - xnethylethenyl) -3 -( 3 -oxobutyl) - 2H - benximidazol - 
2 -one (XVIH). 

O 

_ tt Michael-addition 
CH 2 »CH-C-CH 3 ^ 



(xvn) 





(XIX) 
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The intermediates of the formulae (II) and (XI) are deemed 
to be novel and in view of their utility as starting materials in the 
preparation of the pharmaceutical^ active compounds of formula (I) 
they constitute an additional feature of this invention. 
5 The compounds of formula (I) and their pharmaceutical^ 

acceptable acid addition salts are potent antihistamine agents and as 
such they can be used to prepare valuable medicaments for human 
and animal therapy* 

The useful antihistaminic properties of the compounds of formula (I) 

10 were demonstrated in the following test procedure. 

PROTECTION OF RATS FROM COMPOUND 48/80 -INDUCED LETHALITY, 

Compound 48/80, a mixture of oligomers obtained by con- 
densation of p-methoxy-N-methyl-phenylamine and formaldehyde 
has been described as a potent histamine releasing agent (Int. Arch. 

15 Allergy, 13 , 336 (1958)). The protection from compound 48/80-in- 
duced lethal circulatory collapse appears to be a simple way of 
evaluating quantitatively the antihistaminic activity of test-compounds. 
Male rats of an inbred Wistar strain, weighing 240-260 g were used 
in the experiment. After overnight starvation the rats were transferred 

20 to conditioned laboratories (temp, s 21 ± 1°C, relative humidity = 
65 ± 5S). 

Thp rats were treated subcutaneously or orally with a test compound 
or with the solvent (NaCl solution, 0.9%). One hour after treatment 
there was injected intravenously compound 48/80, freshly dissolved in 

25 water, at a dose of 0.5 mg/kg (0.2 ml/100 g of body weight). 

In control experiments, wherein 250 solvent-treated animals were in- 
jected with the standard dose of compound 48/80 not more than 2.855 
of the animals survived after 4 hours. Survival after 4 hours is there- 
fore considered to be a safe criterion of a protective effect of drug 

30 administration. 
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The e mpounds of f rank (I) and th pharmaceutically acceptable 
acid addition salts th reof were found very activ in the above test, 
protecting the against c mpound 48 /BO -induced lethality 

at oral and subcutaneous do&es not higher than 2.5 tag/leg. A number 
5 of the subject compounds were found effective even at doses as low 
as 0. 16 nigAg. 

In- view of their useful antihistamine activity, the subject 
compounds may be formulated into various pharmaceutical forms 
for administration purposes. To prepare the pharmaceutical composi- 

10 tione of this invention, an effective antihistaminic amrmnt of the par- 
ticular .compound, in base or acid-additiqn salt form, as the active 
ingredient is combined in intimate admixture with a pharmaceutically 
acceptable carrier, which carrier may take a wide variety of forms 
depending on the form of preparation desired for administration. 

15 These pharmaceutical compositions are desirably in unitary dosage 
form suitable, preferably, for administration orally, rectally or by 
parenteral injection. For example, in preparing the compositions 
Is oral dosage form, any of the usual pharmaceutical media may be 
employed, such as. for example, water, glycols, oils, alcohols and 

20 the like in the case of oral liquid preparations such as suspensions, 
syrups, elixirs and solutions; or solid carriers such as starches, 
sugars, kaolin, lubricants,, binders, disintegrating agents and the like 
in the case of powders, pills, capsules and tablets. Because of their 
ai« in administration, tablets and capsules represent the most ad- 

25 vantageous oral dosage unit form, in which case solid pharmaceutical 
carriers are obviously employed. For parenteral compositions, the 
qarrier will usually comprise sterile water, at least in large part, 
though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example may be prepared in which 

30 the carrier comprises saline solution* glucose solution or a mixture 
of saline and glucose solution. Injectable suspensions may also be 
prepared in which case appropriate liquid carriers, suspending agents 
and the like maybe employed. Acid additions salt f (I), due t their 
increased water solubility ver the c rresponding base form, are 

35 obviously more suitable in the preparation of aqu ous compositions. 
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It is especially advantageous to formulate the aforementioned 
pharmaceutical compositions in doeage unit form for ease of ad* 
ministration and uniformity of doeage. Dosage unit form ae used in 
the specification and claims herein rmiexs to physically discrete 
units suitable as unitary dosages, each unit containing a predetermin d 
quantity of active ingredient calculated to produce the desired thera- 
peutic effect in association with the required pharmaceutical carrier. 
Examples of such dosage unit forms are tablets (Including scored r 
coated tablets ), capsules, pills, powder packets, wafers, injectabl 
solutions or suspensions, teaspoonfals, tables poonfuls and the Uk , 
an d segregated multiples thereof. 

The following examples are intended to illustrate and not to 
t?wi*» the scope of the present invention. Unless otherwise stated all 
parts therein are by weight. 



V 
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A PREPARATION OF INTERMEDIATES: 
Example I 

A mixture of 102 part* of ethyl 4-oxo-I - pipe ridine carboxylase, 
50 parte of methanamine and 400 parts of methanol is hydrogenated 
5 at normal pressure and at room temperature with 5 puts of palladium- 
on-charcoal catalyst 10%. After the calculated i monnt of hydrogen is 
taken up, the catalyst is filtered off orer Hyflo and the filtrate is 
evaporated, yielding 111 parts of ethyl 4-(methylamino)-l -piperidine- 
carboxylase *• * residue. 

10 To a stirred and cooled mixture of 4 parts of sodium hydroxide 

in 60 parts of water are added successively 7. 9 pejrts of carbon di- 
sulfide and 17.2 parts of ethyl 4-amino-l - pipe ridiae carboxylase at 
a temperature below 10 # C. Stirring is continued for 30 minutes at 
this temperature. Then there are added dropwise 10.9 parts of 

1 5 ethyl carbonochloridate (exothermic reaction: temp, rises to about 
35*C). Upon completion, stirring is continued for 2 hours at 60*C. 
The reaction mixture is cooled and the product la extracted with 
methylbenxene. The extract is dried, filtered and evaporated, yielding 
22 parts (100%) of ethyl 4-isothiocyaaato-l -piperidinecarboxylate as 

20 a residue. 

By repeating the procedure of the second step there are also 
prepared starting from an appropriate amine: 

4-isothiocyanato-l -(phenylmethyl)piperidine; and 



l-^l, 4-bis(4-£luorophenyl)butyl7-4-iflotliiocyajiatopiperidine; mp. 92 # C. 
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fframple n 

To a stirred solution of 28. 4 parts of 4-isothiocyanato- 1 - 
(phenylmethyl)piperidine in 315 parts of methylbensene are added 
dropwise 41 parts of (phenylmethyl) carbonochloridate at room 
temperature. Upon completion, the whole is heated to reflux and 
•stirring is con tinu ed overnight at reflux temperature. The react! n 
mixture is cooled and the solvent is evaporated. The residue is 
purified by column- chromatography over silica gel using trichlor - 
methane as eluent. The pure fractions are collected and the eluent 
is evaporated, yielding 32 parts (97%) of (phenylmethyl) 4-isothio- 
cyanato-1 - pipe ridine car boxylate as a residue. 

ffya w^pi a. TTT 

A mixture of 9. 7 parts of 4-fIuorobensenemethanamine 

hydrochloride, 9.4 parts of 2-chloro-3-nitropyridine, 10.6 parts 

of sodium carbonate, 0.1 parts of potassium iodide and 90 parts of 

N, N-dimethylformamide is stirred for 1 hour at 9<TC. The reaction 

mixture is cooled and poured onto water. The precipitated product 

is filtered off and crystallized from 2-propanol f yielding 10.3 parts 

(71%) of N-(4-fluorophenylmethyl)-a-nitro-2-pyridinamine; mp. 
76 # C. 

A mixture of 10.5 parts of *T-(4-fluorophenylmethyl)«.3- 
nitxo-2 •pyridinainine and 200 parts of methanol is hydrogenated at 
normal pressure and at room temperature with 2 parts of Raney- 
nickel catalyst. After the calculated amount of hydrogen is taken up. 
the catalyst is filtered off and the filtrate is evaporated, yielding 
9-3 parts (100%) of N 2 -(4-fluorophenylmethyi)-2, 3-pyTidinediamin 
as a residu . 
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Following the tame proc dure and using equivalent amount* f 
the appr priate starting materials ther are also prepared: 

N 1 -(phenylmethyl)-4-(trmuoromethyl)-I . 2-benxenediamine; and 

4-chloro-N 1 -(4-fluorophenylmethyl)- 1 , 2-benxenediamine . 

5 Example IV 

> 

A mixture of 34.8 parte of 1, 3-dihydro-l -(1 -methylethenyl)- 
2H-benzimidazol-2-one, 28 parte of 3-buten-2-one, 20.2 parte of 
N, N-diethyiethanamine and 270 parts of tetrahydrofuran is stirred 
and refluxed over week-end. The reaction mixture is evaporated, 
10 yielding 48.8 parts (100%) of 1 , 3-dihydro-l -(l-methylethenyl)-3- 
(3-oxobutyl)-2H-benzimidazol-2-one as a residue. 

A mixture of 48. 8 parts of 1, 3-dihydro-l -(1 -methyiethenyl)- 
3 - ( 3 - oxobutyl ) - 2H- benzimidaz ol - 2 - one , 12 parts of 2-propanol Y 
saturated with gaseous hydrogen chloride and 240 parts of 2-propanol 
15 is stirred for 3 hours at room temperature. The precipitated 

product is filtered off, washed with 2 f 2'-oxybispropane and dried, 
yielding 30 parts (73.4%) of 1, 3-dihydro-i -(3-oxobutyi)-2H- 
benzixnidazol~2 -one . 

Flxample V 

20 To a stirred mixture of 9 parts of 2H-1 , 4-benzoxazin- 3(4H)- 

one, 0.9 parts of N. *T r N-triethylbenzenemethanaminium chloride, 
9 Mparts of sodium hydroxide solution 50% and 24 parts of water are 
added 10.4 parts of 1 -bromo-3-chloropropane at 30 # C. The whole is 
heated to 90 *C and stirring is continued for 3 hours at this temperature. 
The reaction mixture is cooled to about 70»C, methylbenzene is added 
and the whole is stirred overnight at room temperature. The organic 
phase is separated, dried, filtered and evaporated, yi lding 10 parts of 
4-(3-chloropropyl)-2H-l,4-b nzoxazin-3(4H)- ne as a residue. 
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Example VI 



Amixture of 10. 6 parts of ethyl 4-iaothiocyanato-l-piperi- 
dinecarboxylate , 11.6 parts of 4-chloro-N* -(phenylmethyl)- 1 , 2 - 
bansenediamine and 90 parts of tetrahydrofuran is stirred overnight at 
room temperature. The reaction mixture is evaporated, yielding 21 
parts (100%) of ethyl ^5 •<^pro-2 •^phenylmethyl)anaia£7- 

phenyl J arrrtno^hioxomethyl j amino/- « 1 - piperidineear boxy late ; mp. 
162 # C. 

Example VII 

Following the procedure of Example VI and using equivalent 
of the appropriate starting materials there are prepared: 



ethyl 4-|^2 -amiM-5-chlorophenyl)azninothi -1 - 

piperidinecarboxylate; mp. 162. 2*C; 

ethyl 4- £ ^•aminophenyljaminothioxomethy^ainino J -1-piperidine- 
boxylate as a residue; 



ethyl 4- j ^2 •amino-5 -methylphenyl)aminothioxomethy^ainino^- 1 - 
piperidinecarboxylate as a residue; 

lo^hioxo- 



methyl ^amiao^l-^perid&ecarbaxyUte; mp. 146. 7*C; 

ethyl 4* - ^phenylmethyl ) a m i n nJT -5 -(trifluoromethyl)phenyi J - 
amino^Mcaomethylamino^J-1 - piperidinecarboxylate as a residue; 

ethyl 4*^^^5 •amino*4*fluorophenyl)amino7thioxomethyl ^ asuno/- 
1 -piperidinecarboxylate as a residu ; 

ethyl 4^^^5 -chloro-2 - /fe- fluor o phenvlmethyl)ainino7phenyl J- 
l _y7thioxoinethylj amino^l -piperidinecarboxylate as a residue; 
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(phenylm thyl) 4-^2 - /[4-fluorophenyim thyl)axnin J- 3 - pyridinyl - 
aminoj thiox methylaxnino^- 1 - pipe ridine car boxy late; 

N-(2 -nitrophenyl) -N' - J*-(2 -phenylethyl) -4-piperidinyl7-N 1 -(phenyl- 
methyl)thiourea; mp. 151. 1 # C; 

5 N- £l -^J, 4-bii(4-auorophenyl)butyi7-4-piperidinylj -JT-phenylthiourea; 
mp. 90 # C; 

ethyl - amino - 3-pyTidjjxyl)aminQ7thioxomethylJ amino^ - 1 - 

piperidinecar boxy late; mp. 176. 9*C; 

4 *^^C2 - phenyl a mi no )pheny^aminothioxomethyl^ aminoj - 1 - piperidine • 
10 car boxy late; mp. 154.2*C;and 

ethyl 4* |^£^-(4-flttoropheny1amino)phen 
aminc|-l -piperidinecarboxylate as a reaidue. 

Example vm 

A mixture of 21.6 parte of l-ieothiocyanato-2 •nitrobenzene 
15 and 45 parts of tetrahydrofuran la atirred till all solid enters solution. 
Then there are added 29.5 parts of N-(l -xnetbylethyl)-! -(2-phefayl- 
ethyl) -4- piperidi nainine and 160 parts of ethanol and the whole is 
stirred overnight at room temperature. The reaction mixture is 
evaporated and the residue is crystallized from 2-propanol. The 
20 product is filtered off and dried, yielding'43 parts (84%) of N-(I- 
ma thylethylJ-rT -<2 -nitrophenyl) -N- £*-(2 -phenylethyl) -4- 
piperidinyl/thiourea; mp. 100. 6 # C. 
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Example. IX . 

Following the procedure of Example VIII the following thiourea 
derivatives are prepared by the reaction of an appropriate 4- 
piperidinamine with an appropriate 1-isothiocyanato-2-nitrobenzene. 
ethyl 4- [methyl- {[(2-nitrophenyl)amino]thioxomethylJ amino ]-1- 
pip eridinecar boxy late; 

ethyl 4-|butyl[(2-nitrophenyl)aminothioxomethyl]aminoJ- -1-piperi- 
dinecarboxylate 88 a residue; 

N-ethyl-N » - ( 2-ni trophenyl )-N-[1-( 2-phenylethyl )-4-piperidinyl ]- 
thiourea ; 

N- ( 2-ni trophenyl )-N ' - [ 1 - ( 2-phenylethyl )-4-piperidinyl ]-N • -propyl- 
thiourea; mp. 90.3°C: 

N-cy clop rop y 1 -N • - ( 2-ni trophenyl )-N-[1-( 2-phenylethyl ) -4-piperidiny 1 ] - 
thiourea; mp. 150. 1°C; and 

cia+trans- methyl 3-methyl-4-[ { [(2-ni trophenyl ) amino ]thioxomethylJ - 
amino ]-1-piperidinecarboxylate; mp. 157. 5°C. 
Example X 

A mixture of 43 parts of N-(1-methylethyl)-N , -(2-nitrophenyl)- 
N-[1-(2-phenylethyl)-4-piperidinyl]thiourea and 800 parts of methanol, 
saturated with ammonia is hydrogenated at normal pressure and at 
room temperature with 6 parts of palladium-on-charcoal catalyst 103 
and 6 parts of platinuro-on-charcoal catalyst 53. After the calculated 
amount of hydrogen is taken 143 , the catalysts are filtered off over 
Hyflo and the filtrate ia evaporated, yielding 39 parts (1005) of 

^(2-aj^nophenyl)-N , -(1-methylethyl)-N'-[1-(2-phenylethyl)-4-piperi- 
dinyl] thiourea as a residue. 
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Examgl XI 

Following the procedure of Exxmplt X ~ and using an equi- 
raient am mint of an a ppr o pr iate nitro-compound as a starting material, 
there are prepared: 

ethyl -a TT>jjirvphenyl)amin^tMogomethyl | methylanrino^ 1 - 

piperidinecar boxy late ; • 



ethyl 4* | ^f2 *axninophenyl)aminothioxomethy^iitylaxnino j-l- piper! • 
dinecarboxylate; 



N-(2 -amino phenyl) -N 1 - ^ -(2 - phenylediTi) ^^peridiny^thiour ea ; 

N-(2-aminophenyi)-N , -^-(2-phenylethyl)-4-piperidiny^-N T - 
pr opylthiour ea ; 

N-(2 - aminophenyl) -N* -cyclopropyl-N f - /T*-(2 -phenylethyl)-4- 
piperidin^jTthiourea; 

methyl 4- j^^^aminophenyl)amin^tMoxomethylkJQaino^ -3 -methyl - 
1 -piperldineearboxylate; 

NV(2 -aminophenyl)-N f - /}-{Z -phenylethyl)-4-piperidinyl7-N' - 
( phenylm ethyl )thiour ea as a residue. 
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Example. XIX . 

A mixture of 23 parts of (phenylmethyl ) 4-[ / 2-[(4-fluoro- 
phenylmethyl)amlno]-3-pyridinylaminoJ thioxomethylaminol-l-piperi- 
dinecarboxylate, 17 parte of mercury oxide, 0.1 parts of sulfur 
and 450 parts of tetrahydrofuran is stirred and refluxed for 1 hour. 
The reaction mixture is filtered over Hyflo and the filtrate is 
evaporated. The residue is crystallized from a mixture of 4-methyl- 
2-pentanone and 2,2'-oxybispropane. The product is filtered off and 
dried, yielding 20 parte (93S) of (phenylmethyl) 4-[3-(4-fluoro- 
phenylmethyl)-3H-imida2o C4,5-b]pyridin-2-ylamino]-1-piperidine- 
carboxylate; mp. 130°C. 
Example XIII 

Following the procedure of Example XII and using equivalent 
amounts of the appropriate starting materials there are prepared: 
oLhyl 4-C(1H-benzimidazol-2-yl)methylamino]-1-piperidinecarboxylate; 
ethyl 4-t (1H-benzimidazol-2-yl >butylamino3-1-piperidinecarboxylate; 
mp. 225. 9°C; 

ethyl 4-[1- (phenylmethyl )-5-(trifluoromethyl )-1H-benzimidazol- 

2-ylaraino]-1-piperidinecarboxylate; mp. 200°Cj 

ethyl 4-(5-fluoro-1H-benzimidazol-2-ylamino)-1-piperidine- 
carboxylate; mp. 227. 5°C; 

ethyl 4-[5-chloro-1-(phenylmethyl )-1H-benzimidazol-2-ylamino]- 
1-piperidinecarboxylate; mp. 211.9°C; 

ethyl 4-[3-(phenylmethyl)-3H-imidazo [4,5-b]pyridin-2-ylamino]- 
1 -piper idinecarboxy late; mp. 148.6 °C; 

ethyl 4-[5-chloro-1-(4-f luorophenylmethyl )-1H-benzimidazol-2-yl 
amino J-1-piperidinecarboxylate; mp. 215. 8°C; 
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ra thyl 4-(1H-b nzimidazol-2-ylamino)OHi>ethyl-1-piperidine- 
carboxylate; mp. 155°C; 

ethyl 4-[3-(4-fluoroph nylmethyl)-3H-imidazo[4,5-b]pyridin-2- 
ylamino]-1-piperidinecarboxylate; rap* 134. 4°C; 
5 ethyl 4-[ (3H-imida2o[4 t 5-b]pyridin-2-yl)andno]-1-piperidinecar- 
boxy late; mp. 216.1°C; 

ethyl 4- ( 1 -pheny 1-1 H-benzimidazol- 2-ylamino ) -1 -piperidinecar- 
boxylate; mp. 137°C; and 

ethyl 4-[1-(4-fluorophenyl)-1H-benziraidazol-2-ylamino]-1- 
10 piperidinecarboxylete; mp. 153°C. 
Example XIV 

A mixture of 28 parte of ethyl 4- £ [ ( 2-aminopheny 1 ) amino- 
thioxome thyl] amino J -1-piperidinecarboxylate, 112 parte of iodo- 
methane and 240 parta of ethanol ia stirred and refluxed for 8 hours. 

15 The reaction mixture is evaporated and the reaidue is taken up in 
water. The whole is alkalized with anmoniun hydroxide and the 
product is extracted with dichloromethane. The extract is dried, 
filtered and evaporated. The reaidue is crystallized from a mixture 
of 2-propanol and 2, 2'-oxybispropane. The product is filtered off and 

20 dried, yielding 7 parts (28S) of ethyl 4-(1H-benzimidazol-2-yl- 
amino ) -1 -piperidinecarboxy la te . 

Following the same procedure and using equivalent amounts of 
the appropriate starting material there are prepared: 
ethyl 4-(5-chloro-1H-benzimidazol-2-ylamino)-1-piperidine- 

25 carboxylate; mp. 234. 1°C; and 

ethyl 4-(5-methyl-1H-benzimidazol-2-ylaiaino)-1-piperidine- 
carboxylate. 
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Example XV 

A mixture of 19 parte of methyl 4-(1H-benzimidazoi-2-yl- 
amino)-3-methyl-1-piperidinecarboxylete, 11 part8 of 1-(chloro- 
methyl)-4-fluorobenzene, 6 parte of sodium carbonate and 135 parts 
of N,N-dimethylformamide is stirred and heated overnight at 70°C. 
The reaction mixture is cooled and poured onto water. The product 
is extracted three times with methylbenzene. The combined extracts 
are dried, filtered and evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (96:4 by volume) ae eluent. The pure fractione are 
collected and the eluent is evaporated. The residue is crystallized 
from s mixture of 2-propanpne and 2 • 2 • -oxybi spropsne * The product 
is filtered off and dried, yielding 8 parts (38%) of methyl 4-[1-(4- 

fluorophenylmetJiyl)-1H-benzimidazol-2-ylamino]OHnethyl-1-piperidine- 
carboxylate; mp. 172. 5°C. 
Example XVI 

Folowing the procedure of Example (XIII) the following 
4-(1-R 2 -1H-benzimidazol-2-ylamino)-1-piperidinecarboxylates are 
prepared by alkylating the corresponding 4-(1H-benzimidazol-2-yl- 
amino)-1-piperidinecarboxylate with an appropriate chloride, bromide 
or iodide of the formula R 2 X: 
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Example XVII 

A mixture of 7 parts of ethyl 4- j^J(6)-fluora-I -(4-fluoro- 
phenylmethyl)-IH^enximidaxol-2 -y^tmiaoj-l -piperidinecarboxylate 
and 300 parts of bydrobromic acid solution 48 % in glacial acetic acid is 
stirred and refloated for 1 hour. The reaction mixture is evaporated 
and the residue is boiled in 2 -pro panel. 2, 2 '-Cxybis propane is added 
and upon cooling, the product is allowed to crystallise. It is filtered 
off and dried, yielding 7.2 parts (88.2%) of 5(6)-fluoro-l -(4-flnoro- 
phenylmethyl)-N-(4-piperidinyl)- 1 H-benximidasoi-2 .amine dihydro 
bromide; mp. 285.6 'C. 



Following the procedure of Example the following 1-R 2 - 
N"-(4-piperidinyl)-l H-benximidaxol- 2 -amines are prepared by hydro - 
iysing the corresponding methyl or ethyl 1 -piperidinecarboxylates . 
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Example XDC 

A mixture of 20 parts of (phenylmetbyl) 4-^-(4-fiuoro- 
phenylmethyl)-3H-imidaso^T, 5-b7pyridin«-2-yUiniito7-I -piperi- 
dinecarboxylate and 160 parts of methanol is hydrogenated at nor mal 
pressure and at room temperature with 2 parts of palladium-on- 
eharcoal catalyst 10%. After the calculated STnrmrrt of hydrogen is 
taken up, the catalyst is filtered off and the filtrate is evaporated. 
The residue is boiled in 2,2 , -oxybispr©pane. The undissolved product 
is filtered off and converted into the hydrochloride salt in 2-propanol. 
The salt is filtered off and dried, yielding 12 parts of 3-(4-fluor - 
phenylmethyl) —N-(4-piperidiayl)-3H-imidaxo ./4, 5-bJpyridin-2- 
smi a e dihydrochloride monohydrate; mp. 269. 7*C. 
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B. PREPARATION OF FINAL PRODUCTS: 
Example XX 

A mixture of 2 parts of 2~(bromoethaxy)benxene, 3 parts 
of 1 * ( pheny lmethyl ) - N - (4 - pipe r idiny 1) - 1 H - benz imidazol - 2 - amine . 2 

5 parts of sodium carbonate* 0. 1 parts of potassium iodide and 

90 parts of N, N-dimethylformamide is stirred overnight at 70 # C. 
The reaction mixture is cooled and poured onto water. The 
product is extracted with methylbenzene. The extract is dried, 
filtered and evaporated. The residue is converted into the hydro* 

10 chloride salt in 2-propanone. The salt is filtered off and dried, 

yielding 3.5 parts (70%) of N-^-(2-phenoxyethyl)-4-piperidinyl7- 
1 - ( pheny 1m ethyl ) - 1 H -benz imidaz ol - 2 - amine dihydrochloride mono- 
hydrate; mp~ 197. 6*C. 

Example XXI 

15 Following the procedure of Example XX and using equi- 

valent amounts of the appropriate starting materials the following 
compounds are prepared in free base form or in the form of an 
acid addition salt after reacting the free base with an appropriate 
acid. 
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Erampl XXII 

A mixture of 2. 4 parts of (2-bromoethyl)benzene, 6 parts 
of 5(6)-fluoro-I -(4-fluorophenylnx«thyl).N.(4*piperidlnyl)-lH- 
benximidazol- 2 - amine dihydrobromide, 4 parts of sodium carbonate, 

5 0.2 parts of potassium iodide and 240 parts of 4-methyl-2-pentanone 

is stirred and refluxed overnight using a water- separator. The 
reaction mixture is coo ted and poured onto water. The layers are 
separated and the aqueous phase is extracted three times with 
trichlorome th a n e . The combined organic phases are dried, filtered 

10 and evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloromethane and me than ol 
(97:3 by volume) as eluent. The pure fractions are collected and the 
eluexxt is evaporated. The residue is separated by column-chromato- 
graphy over silica gel using a mixture of ethyl acetate and 

15 methanol (93:7 by volume) as eluent. The first fraction (A-isomer) 

is collected and the eluent is evaporated. The residue is washed 
with a mixture of 2, 2 f •oxybis propane and petroleumether, a nd 
dried, yielding 1 part (17.5%) of 6-fluoro-l -(4-fluorophenyi- 

methyl)-N-^-(2 -phenylethyl)-4-piperidinyj7- 1 H-benzimidazol- 
20 2 -amine; mp. 178. 1 # C. 

The second fraction (B -isomer) is collected and the eluent is eva- 
porated. The residue is washed with a mixture of 2, 2' -oxybis propan 
and petroleumether, and dried, yielding 1.2 parts of 5-CLuoro-l- 
(4-auorophenylmethyl)-N-^-(2-phenylethyl)-4-piperidiny^-lH- 
25 benximidazol-2 -amine monohydrate; mp. 188. 8*C. 
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Exarole XXIII 

A mixture of 4 parts of 1-(3-chloropropyl)-1 , 3-dihydro-3- 
(lHnethylethenyl)-2H-benzimidazol-2-one, 7 parts of 1-(phenyl- 
me thy 1 ) -N- ( 4-piperidiny 1 ) - 1 H-benz imi dazol - 2- amine dihy drobromide , 

5 5 parts of sodium carbonate, 0*1 parts of potassium iodide and 135 
parts of N f N-diraethylformamide is stirred and heated overnight at 
70°C. The reaction mixture is poured onto water and the product is 
extracted with methylbenzene. The extract is dried, filtered and 
evaporated. The residue is converted into the hydrochloride salt in 

10 2-propanol. After stirring for 1 hour, the solvent is evaporated and 
the residue is taken up in water. The free base is liberated in the 
conventional manner with ammonium hydroxide and the product is 
extracted with trichloromethane. The extract is dried, filtered and 
evaporated. The residue is crystallized from ethanol. The product 

15 is filtered off and dried, yielding 3.3 parts (45. 1%) of 1,3-dihydro- 
1-[ 3- { 4-[ 1-(phenylmethyl ) -1 H-benzimidazol-2-ylamino ]-1 - 
piperidinyij propyl ]-2H-benzimidazol-2-one; rap. 243. 1°C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting material's there are prepared: 

20 1 - [ 3- { 4- [ 1 - ( 4- f 1 uor opheny Imethy 1 ) -1 H-benziraidazol-2-y lamino ]-1- 

piperidinylj propyl]-1 ,3-dihydro-2H-benzimidazol-2-one; mp. 237. 6°C; 
1-[3- { 4-[1-(4-fluorophenylmethyl)-1H-benzimidazol-2-ylamino]-3- 
raethyl-1 -piperidinyij. -propyl ]-1 ,3-dihydro-2H-benzimidazol-2-on 
dihydrochloride. 2-propanolate (1:1); mp. 244. 1°C; 

25 1-[3-{4-[3-(4-fluorophenylmethyl)-3H-imidazo[4,5-b]pyridin-2-yl- 
amino]-1-piperidinylJ propyl ]-1 ,3-dihydro-2H-benzimidazol-2-one; 
np. 202.4°C; 
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1,3-dihydr -1-^ 3 -/J-{1 -phenyl- lH-bciixirnidax 1-2-ylamin )-l- 
piperidiayi7?r pyl j-2H-b nzimidax 1-2- ne; mp. 185. 3*C; 

1 -[}- j4-^T-(4-fluoroph«ayl)-lH-bea*ijnidasol-2-yUmino7-l - 
piperidinylj propyj7-l . 3-dihydro-2H-benxinddazol-2-one; 188. 9*C; and 

1 , 3-dihydro-l j *-^-(phenylmetnyl)-3H-imidaxo^, 5-bJpyridia- 

2 -ylamin©7- 1 -piperidinylj -propy^-2H-benximidazol-2 -one ;mp. 
221. 7«C. ' 



Example XXIV 

A mixture of 2. 3 parts of 2-(4-methoxyphenyl)ethyl 
methane sulfonate, 4.9 paxtJ of I- j4-fluorophenyl)methyi7-N- 
(4-piperidmyl)-lH-benzimidazol-2-amine dinydxobr oroide, 3.2 
parts of sodium carbonate, 0. 1 parts of potassium iodide and 90 
parts of N, N-dimethylformamide is stirred overnight at 70*C. 
The reaction mixture is poured onto water. The product is extracted 
with methylbcnzene. The extract is washed with water, dried, filtered 
and evaporated. The residue is purified by coltuxw-chromatogxaphy 
over silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallised from 2,2'- 
oxybis pro pane, yielding 2.2 parts (48%) of I-(4-fluorophenyl- 
methyi)-N- ^l-^-(4-methoxyphenyl)ethyj7^-I*P«ridinyi klH-benximi- 
dasol-2 -amine; mp. 172. 9*C. "* 

Example XXV 

Following the procedure of Example XXTV and using equi- 
valent amounts of the appropriate starting materials the following 
compounds are obtained in free base form or in the form of an acid 
addition salt after reacting th free bas with an appr priate acid. 
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Example XXVI 

A mixture of 2.8 parts of [2-(2-thienyl)ethyl] 4-methyl- 
benzenesulfonate, 4.9 parts of 1-[4-fluorophenyl)methyl]-N-(4- 
piperidinyl)-1H-benzimidazol-2-amine dihydrobromide, 2.1 parts of 

5 sodium carbonate, 0.1 parts of potassium iodide and 90 parts of N,N- 
dimethylformamide is stirred overnight at 70°C. The reaction mixture 
is cooled and poured onto water. The product is extracted with methyl- 
benzene. The extract is dried, filtered and evaporated. The residue 
is purified by column-chromatography over silica gel using a mixture of 

10 trichloromethane and methanol (98:2 by volume) as eluent. The 

pure fractions are collected and the eluent is evaporated. The residue 
is crystallized from 2-propanol. The product is filtered off and dried, 
yielding 2.3 parts (535 of 1 - (4- f luoropheny Ime thyl )-N- 1-[2-(2- 
thienyl) ethyl ]-4-piperidinyl ] -1H-benzimidazol-2-amine; mp. 151. 6°C. 
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Following the sam procedure and using equivalent amounts of 
the appropriate atarting materials there are prepared: 
1-(phenylmethyl)-N- { 1-[2-(2-thienyl)ethyl]-4-piperidinylJ, -1H- 
benzimidazol-2-amine dihydrochloride. monohydrate; mp. 259-273°C; 
1-(4-fluorophenylmethyl )-N- £ 1-[ 2- ( 1 -naphthaleny 1 ) ethyl ]-4-piperi- 
dinylj -1H-benzimidazol-2-amine; mp. 143. 1°C; and 
3- (4- f luorophenylme thyl ) -N- £ 1-[2-(2-thienyl)ethyl]-4-piperidinyl j - 
3H-imidezo[4 f 5-b]pyridin-2-amine; mp. 176. 2°C. 
Example XXVII 

A mixture of 2.1 part8 of 2-(ethenyl)pyridine, 3.25 parts 
of 1-[(4-fluorophenyl)methyl]-N-(4-piperidinyl)-1H-benzimidazol-2- 
amine and 80 parts of 1-butanol is stirred and refluxed overnight. 
The reaction mixture is evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (97:3 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue is crystallized 
from 2,2 , -oxybispropane, yielding 1 part (233) of 1-[(4-fluoro- 
phenyl )methyl]-N-£ 1-[2-(2-pyridinyl)ethyl]-4-piperidinyl] -1H- 
benzimidazol-2-amine; mp. 133. 4°C. 
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F Hewing the tune pr c dure and using equivalent am unts 
f th appr priat starting materials there are also prepared: 

4* /}- ( 4* fluo r opheny lmi thy 1) -1H- benzimidazol- 2 - ylaminq7 - 1 - 
piperidinepropanenitrile; mp. 166* 5 # C; 

1 -(4-£luorophenylinethyl)-N- |l •^-(4*pyridinyl)ethyi7-4-piperidinyl 
lH-benximidazol-2- amine; mp. 158. 2 # C; and 

3*(4-fluorophenylmethyl)-N-^l - ^-(2-pyridinyl)ethyl7-4-piperidinyl 
3H-imidazo^ t 5-b7pyridin-2. amine; mp. 157. 2 # C. 



Example XXVm 

To 3.96 parts of 1 -(4-£luorobenzoyl)aziridine, dissolved in 
16 parts of benzene , are added 3.25 parts of 1 -^4-fluorophenyl)- 
methyl7- N - (4- pipe ridinyl) - 1 H- benzimidazol- 2 - amine , 90 parts of 
benzene and 45 parts of N. N-dimethylformamide. The whole is 
stirred and refluxed for 5 hours. The reaction mixture is cooled 
and poured onto water. The layers are separated and the aqueous 
phase is extracted with methyibenzene. The combined organic 
phases are dried, filtered and evaporated. The residue is crystal- 
lized from a mixture of 2-propanone and 2, 2'-oxybispropane, 
yielding 1 part (19%) of 4-fluoro-N-^2- j4-^-(4-fluorophenyl. 
methyl) - 1 H- benzimidarol- 2 - ylaminoj- 1 - pipe ridinyl j ethyl^- 
benzamide; mp. 193. 7 # C. 

Starting from 3-(phenylmethyl)-N-(4-piperidinyl)-3H-imida20- 
5-b7pyridin-2-amine and following the same procedure there is 
also prepared: 

4-fluoro-N-^2-{ 4-£-(phenylmethyl)-3H-imida*o/I, 5-i7pyridin- 
2.ylaminq7-l-pip«ridinyl|ethyl^enzamide; mp. 187. 5*C. 
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Trample XXDC 

A mixture p£ 3.6 parts of ^^methoxyphenoxy)mcthyl7 oxixane, 
4.9 part* of 1 -^-flao wphexryi)metiix^N*(4»piper idto - 1 H- 
benzimidazol-2 •amine dihydrobromide, 2. 1 parts of sodium carbonat , 

5 40 part* of methanol and 90 parts of benzene is stirred and refluxed 
overnight. The reaction mixture is filtered and the filtrate is eva- 
porated. The residue is crystallized from a mixture of 2-pro p a n o n 
and 2,2 r -oxybiapropane. The product is filtered off and dried, yielding 
2.6 parts (51%) of 4-^^(4-fiuorophenyliiiethyl)«lH«benximidazol r 2* 

1 0 yiajnino7-a^(4*methoxyphenoxymethyl)*l -piperidineethanol;mp. 
174. 5*C. 



Example XXX 

Following the procedure of Example XXDC and using equivalent 
amounts of the appropriate starting materials there are also prepared: 

a^phenoxymethyl)-4-^ff-(phenylmethy - 
amino j-1 -piperidineethanol; mp. 146. 6*C; 

4. ^-(4-fluorophenylmethyl) - 1 H-benximidazol-2 - ylaminoj - a- 
(phenoxymethyl)-i -piperidineethanol; mp. 181. 3*C; 

4* ^l(4-fluorophenylmethyl) - 1 H-b enzimidaxol-2 -ylaminc^ -3- 
metbyl-a»{phen0xymethyl)-l -piperidineethanol dihydrochloride. 
monohydrate; mp. 163. 3*C; 

a^4-methoxyphenoxymethylM-^ 
ylamino/*! •piperidineethanol; mp. 162. 7 # C; 

a-(2 -butaxyphenoxymethyl) -4- /T- ( 4 - fluo r o phenylme thy 1) - 1 H -b enz - 
25 imidazol-2-ylaminoJ-l -piperidin ethanol; mp. 138. 7 # C; 
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a- (Z. 6 -dim thoxypheaoxymethyl)-4-^'-(4-£lu r ophenylme thy 1 ) - 1 H - 
beniimida.xol-2-ylamin_7-l-pip«ridin. ethanol; mp. 140 # C; 

(4-fl.uoropheoylmethyl)- 1 H-beaximidazol-2-ylaminq7- a- 
(2-methoxyphenoxyxaethyl)-l -piperidineothajiol; mp. I74 - C; 

5 l-^4-^-j4-ZT-(4 

1 -piper idinyl j-2-hydroxypropoxy^heaylj et ha none; mp. 174. 7 # C; 

a«(2 f 6 -dimethQxypheuGxymethyl)-4- ^T- (pheny linethyl) - 1 H-benz - { 
imida z ol - 2 - y 1 a mlnc^ - 1 - pipe ridine ethanol ; mp. 122. 2*C; 

4-^-(4-nuorophenylmethyl)-lH- 
1 0 phenyl- 1 -pipcridineethanol; mp. 1 84. 1 • C ; and 

a-(phencxymethyl) -4- ^-(phenylmethyi) - 3H- imidazo^ 5-bJpyridin- 
2-ylamino7-l•pipe^idiaeethanol; mp. 136. 6*C. 

Example XXXI 

To a stirred mixture of 40.4 parts of 1 -(4-£Luorophenybnethyl)- 
15 N-(4-piperidinyl)- 1 H-benzimidazol-2 -amine hydrobromide and 400 
part* of methanol are added 8. 8 parts of oxirane and stirring is 
continued overnight at room temperature. The reaction mixture is 
evaporated and the residue is taken up in water. The precipitated 
product is filtered off and dried, yielding 29 parts (64%) of 4-/T- 
2 0 (4- fluorophenylxnethyl) - 1 H- benzimidaxoU 2 - ylamino/- 1 - pipe ridine - 
ethanol monohydrobromide; mp. 248. 2 # C. 
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Exarole XXXII- 

To 1 part of a solution of 2 parts of thiophene in 40 parts 
of ethanol, are added 1.5 parts of formaldehyde solution 37%, 
3 parts of 1-(phenylmethyl)-N-(4-piperidinyl)-1H-benzimida2ol-2-amine 
and 120 parts of methanol. The whole is hydrogenated at normal 
pressure snd at room tempersture with 2 parts of palladium-on-char- 
coal catalyst 10*. After the calculated amount of hydrogen is taken 
up, the catalyst is filtered off over Hyflo and the filtrate is eva- 
porated. The residue is taken up in water and the whole is alkalized 
with ammonium hydroxide. The product is extracted with dichloro- 
methane. The extract is dried, filtered and evaporated. The residue 
is converted into the hydrochloride salt in 2-propanol. The salt is 
filtered off and dried, yielding 1.5 parts (36.65) of N-(i-methyi-4- 
piperidinyl)-1-(phenylmethyl)-1H-benzimidazol-2-amine dihydrochloride 
monohydrate; mp. 191.1°C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 
1 - (4- f luor ophenylme thy 1 )-N-(1 -me thyl-4-piperidinyl ) - 1 H-benzimidazol - 
2-amine; mp. 145. 5°C; 

N- ( 1 -cyclohexyl-4-piperidinyl )-1- (4-f luorophenylmethyl )-1 H- 
benzimidazol- 2-amine; mp. 168°C; 

1 - ( 4- f luoropheny Ime thy 1 ) -N- [ 1 - ( 1 -methyl - 2-pheny 1 ethyl ) -4- 
piperidinyl]-1H-benzimidazol-2-amine; mp. 182. 4°C; 
1 -methyl-N- ( 1 -methyl-4-piper idinyl ) - 1 H-benzimidazo l-2-amine 
dihydrochloride dihydrate; 300. 6°C; 

1-ethyl-N-[1-methylethyl)-4-piperidinyl]-1H-benzimidazol-2-amine; 
mp. 156. 6°C; 
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N-(l-methyl-4-plperidinyl)-I-ph nyl-lH-benzimid»zol-2-amiii ; 
mp. 128. 5 *Ct 

3-(4-fluorophenyLmethyl) -N-(l -methyl -4- piper idinyl) - 3H- Imide zo - 
^,5-b7pyTidin-2 -amine; mp. 153. 4*C; and 

5 N-(l-methyl-4-piperidinyl)-3-(piienyimethyl)-3H-iinidAxo^J f 5-^7- 
pyridia-2 -amine; mp. 141. 4*C. 

Example vvvrrr y 

To 1 part of a solution o£ 2 parts of tMophene in 40 parts of 
ethanol, are added Z parts of cydohexaaone, 3 part* of l-(phenyl- 

10 methyl)-N-(4-piperidmyl)-lH-benzimidazoU2-amine, 1 part of 

acetic acid and 120 part* of methanol. The whole is hydrogenated at 
normal pressure and at room temperature with 2 parts of palla dium- 
en-chareeal catalyst 10%. After the calculated amount of hydrogen 
is taken up, the catalyst is filtered off orer Hyflo and the filtrate is 

15 evaporated. The residue is taken up in water and the whole Is alkalized 
with sodium hydroxide. The product is extracted with tetrahydrofuran. 
The extract is dried, filtered and evaporated. The residue is 
crystallized from a mixture of 2,2'-oxybispropnne and 2-propanol, 
yielding t . 5 parts (38 . 5 %) of N-<I -cyclohexyl-4-piperidinyl)-l - 

20 (pheuylmethyl)-IH-benzimidazol-2-amine; mp. 143*C. 

Following the same procedure and using equivalent amo unts 
of the appropriate starting materials there are also prepared: 

1 -phenyl-4-^ 4-^"-(phenylmethyl)- lH-benzimidazol-2-ylaminq7-l - 
piperidinyljcyclohexanecarboaitrile; mp. 106-107*C; 

25 4-£ 4-^T-(4-flLu r phenylmethyl)-lH-beazimidazol-2-ylainino7-l- 
piperidinyl J -1 -phenylcyclohexanecarbooitrile dihydr chloride; 
mp. 275 *C; 
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1-[3-^4-[1-(4-fluorophenylmethyl)-iH-benzimidazol-2-ylamino]-1- 
piperidinyl] butyl]-1,3-dihydro-2H-ben 2 inudazol-2-one; mp. 234. 8°C; 
N- ( 1 -cyclohexyl-4-piperidinyl )-3- (phenylmethyl )-3H-imidazo[4 , 5-b ]- 
pyridin-2-amine; mp. 129. 2°C; 

N-[ 1- ( 1-methylethyl-4-piperidinyl ]-3- (phenylmethyl ) -3H-imidazo- 
[4,5-b]pyridin-2-amine; mp. 136. 4 8 C; and 

1-(4-fluorophenylmethyl)-N-[i- { 2-[ (phenylmethyl )amino]ethyl } -4- 
piperidine]-1H-benzimidazol-2-amine; mp. 135. 6°C; 
Example XXXIV 

A mixture of 39.8 parta of N-(2-aminophenyl)-N'-ethyl-N'- 
[l-(2-phenylethyl)-4-piperidinxl]thiourea, 15 parta of mercury 
oxide, 0.1 parta of sulfur and 400 parts of methanol is stirred and 

= .«a. k .»n iiuALuiB j.b rxiterea not over riyflo 

and the filtrate is evaporated. The residue is crystallized from 4- 
methyl-2-pentanone. The product is filtered off and dried, yielding 
14.5 parts (43S) of N-ethyl-N-Cl-(2-phenylethyl)-4-piperidinyl]- 
1H-benzimidazol-2-emine; rap. 204. 9°C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 
N-[ 1-(2-phenylethyl )-4-piperidinyl ]-N-propyl-1 H-benzimidazol-2- 
amine; 

N-(1-methylethyl-N-[l-(2-phenylethyl)-4-pi P eridinyl]-1H-benzimida- 
zol-2-amine; mp. 228. 4°C; 

N-cyclopropyl-N-[l-(2-phenylethyl)-4-piperidinyl]-1H-benzimidazol- 
2-amine; mp. 193. 5°C; 
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N-2T-(2-phenylethyl).4-piperi^ 
benxixnidax 1-2 -amine ; mp. 191. 5*C. 



Example XXXV 



To a stirred and cooled (below 5*C) mixture of 3. 3 parts 

5 of N-methyl-N-/T-(2-phenyle^ 

2 -amine, 100 parte of dimethyl* ulf oxide and 90 parte of benzene 
are added 0.5 parte of • odium hydride diaper eion 50%. After 
•tirring for 30 minutes, 1.5 parts of 1 -(chloromethyl)-4-fluoro- 
benxene are~Xddfed and stirring is continued overnight while the 

10 mixture is allowed to reach room temperature. The reaction 
mixture is poured onto water and the product is extracted with 
methylbenzene. The extract is dried, filtered and evaporated. The 
residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and -crystallised from 2 -pro panel, yiel ding 

15 2.8 parts (54.4%) of U^4-£luorophenyl)methyf7-N-methyl-N- 
^T-(2 - phenylethyl)-4- piperidinylj- 1 H-benximidaxol-2 - amine 
dihydrochloride; mp, 246. 6 # C. 

Following the same procedure and using equivalent amo unt s 
of the appropriate starting materials there are also prepared: 

20 1 - ^4-chlorophenyl)methyj7- N- /T-(2-phenylethyl)-4- piperidinyl/- 
N-(phenylmethyi)-iH-benximidaxol-2-amine; mp. 138*C; 

1-ZT 2 " methoxyphenyl)methyl7-N - J"-(2 - phenylethyi)-4- piper idin^- 
N-(phenylmethyl)-lH-benximidaxoi-2-amine; mp. 148. 3 # C; 

1 - g\- methoxyphenyl)methyi7- N^J- ( 2 - pheny le thyl) -4-piperidinyl7- 
25 N-(phenylmethyl)-lH-benximidaxol-2-amine; mp. 122. 4*C; 
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1-^4-flu roph nyl)»eth T l7-N.^r.(2.phenylethyl).4-piperidl fl yi7. 
N.(phenylmethyl).lH-baazixai«Uxol-2-aini 11 e; xnp. 108. 5 «C; 

I.(4-bro»cpIi«nylaethyl).N.^r.( 2 .p h enylethyl).4.piperidinyl7.N. 
(pheuylmethyl)-lH-beu*imidexol-2-amine; mp. 139. 3»C; 

l-^-methylpb«nyl)mathyl7.N-^-(2-pheaylethyl).4-plperidi a yl7. 
N- (phenylmethyl)- 1 H-benrimidaxol- 2 -amine ; mp . 123.4*0; 

l.{2-cMoropbenylmetbyl)-N-^(2-pheaylatbyl).4.piperidinyl7.N- 
(pheaylmethyl)-lH-ben*imidaxol-2-amine; mp. WS.S'C; 



1 -butyl-N£{2 -pheaylethyl) -4 - pipe r idinyj7 - N- (phenylme thy 1) - 1 H- 
benaimidazol-2-amine; mp. 76.5'C; and 

1 -«tbyl.N-^r.(2 -pbenyletbylJ^-piperidinylJ.N^pbeaylznethyl)- 
lH-benzimida*ol-2 -amine dihydro chloride, dihydrate; mp. 157. 2'C. 



Example XXXVT 



A mixture of 1 . 6 parts of I -(1 -chloroethyl)— 4-fiuorobenaene, 
3.2 parts of N-J , -(2-phenylethyi)-4-piperidinyl7-lH-beniisnidaxol-2- 
amine. 1 part of sodium carbonate. 0. 1 parts of potassium iodid 
and 120 parts of 4-methyl-2-p«ntanone is stirred aad refiuxed over- 
night with watar-separator. The reaction mixture is cooled, poured 
opto water and the layers are separated. The organic phase is dried, 
filtered aad evaporated. The residue is purified by cclumn-chromat - 
graphy over silica gel using a mixture of trichloromethaae and methanol 
(98 H by volume) as elueat. The pure fractions are collected and the 
eluent is evaporated. The residue is crystallized from 2,2'-oxybis- 
propane. The product is filtered ff and dried, yielding 1.8 parts 
(40 . 7% ) f 1 -^'-(4-fiuorophenyl)ethyl7-N-^'-(2 -phenyietbyi)-4- 
piperidinyi7-lH-beaiimidaiol-2-amiae; mp. 161. 7*C. 



63 

Example XXXVII 

F Uowing th pr cedures f Exampl s XXXV and XXXVI and 
using equivalent amounts of the appropriate starting materials the 
following compounds are obtained in free base form or in the form 
5 of an acid addition salt after reacting the free base with aa~ appropriate 
acid 



R 1 2 



t 

R 


R 2 


Base or- Salt form 


malting point 


H 


6 5 * i'Z 




136. 1'C 


B 


6 <4 2 2 




151*5 C 


R 


(4-F-C,Hj-CH(C*HJ 


wA* X3« w 


239. 6'C 
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CjHj-CHfCHjJ-CHj 


base 


144.5*C 


H 


base 


127.6'C 
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C 6 H 5 -CH(CH 3 ) 


2HC1.H20 


239. 9*C 


H ■ 


(4-F-C 6 H 4 ) 2 CH 


base* 


172.5«C 


H 


2-(CH 3 0)-C 6 H 4 -CH 2 


base 


128. 5*C 


CH 3 


2^CH 3 0)-C 6 H 4 -CH2 


2HN0 3 


X69.7*C 


CH 3 . 


2-a-c 6 H 4 -cH 2 


2HC1 


251. 2 # C 


CH 3 


4-Br-C 6 B 4 -CH 2 


2HCLH 2 0 ~~ 


187. l*C 


CH 3 


4-<CH 3 0).C 6 H 4 -CH 2 


2HN0 3 


163. 5*C 






2HC1 


243. i-C 


CH 3 


4-(CH 3 )-C 6 H 4 .CH 2 


2HN0 3 


175. 3 # C 


CH, 


4-Cl-C 6 H 4 -CH 2 


2HC1 


251. 3*C 


CH 3 


a.C 4 H 9 


2HC1 


257. 9*C 


CH, 


C 2 H 5 


21101^0 


243. l # C 


C 2 H 5 


C 6 H 5 .CH 2 


base 


115. 8'C 


C 2 H 5 


C 2 H 5 


base 


93.2*C 
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R 1 


R 2 


Ba.se or Salt form 


melting point 


ftC 3 H 7 


C 6 H 5" CH 2 


ZBCLKgO 


159. 4'C 


nC 3 H .7 




(COOH) 2 


177.5'C 




C 2 H 5 


ZHC1 


160. 7*C 


IC 3 H ? 


C,H 5 


ZHC1.1 A H 2 0 


206. 8*C 


1C 3 H 7 




(COOH) 2 


215.6*C 


iC 3 H ? 


BC 4 H 9 


(COOH) 2 


198. 0*C 


ttC 4 H 9 


C 6 H 5- CH 2 


2HC1. 2H 2 0 


160. 0 # C 


aC 4 H 9 


4-Br-C 6 S 4 -CH 2 


2HCL 233^0 


137. 2 # C 


nC 4 H 9 


BC 4 H 9 


ZHCLZI^O 


138. 7 # C 


aG 4 S 9 






135. 3 9 C 


< 


C2 H 5 


2HC1.2H20 


123. 8'C 



Example 300CVni 

A mixture of 3.2 parts of N-^-(2-phenylethyl)-4-pip«ridmyi7- 
lH-beuximida*ol-2 -amine, 2. 9 parts of ^-(Z-thienylJethyjJ 4- 
methylbenxenesnlfonate, 1 part of sodium carbonate and 135 parts of 

S 4-methyl-2-pentanone is stirred and refluxed overnight with water - 
separator. The reaction mixture is poured onto water and the lay rs 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is purified by column-chromatography over silica gel 
using a mixture of trichloromethane and methanol (98:2 by volume) 

10 as eluent. The pure fractions are collected and the eluent is eva- ' 
porated. The residue is crystallized from a mixture of Z, Z'-oxybia- 
propane and 2-propanone, yielding 1 part (23. 2 f.) of N-£T-(Z- 
phenylethyl)-4-piperidiny^-I -^-(2-tmenyl)ethy^-lH-beusimida* 1- 
2-axnine; mp . 118. 3 # C. 
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Example XXXDC 

T & stirred and cooled (below 5*C) mixture of 4 parte of 
N- < J-(2-pken y l«th T l)-4-pip«ridinyl7. 1 -(phenylmethyl)- IH-benz- 
imidaxol-2- amine, 100 parts of dimethyl sulfoxide and 90 parts 
of benzene are added 0. 5 parts of sodium hydride dispersion 50?.. 
After stirring for 30 minute* at a temperature below 5*C. 1.3 parte 
of (chloromethyl)benzene are added and stirring is continued for 
4 houre while the mixture is allowed to reach room temperature. 
The reaction mixture is poured onto water and the product is 
extracted with methylbenzene. The extract is dried, filtered and 
evaporated. The residue is purified by column - chro mat ography 
over silica gel using a mixture of trichloromethane and methanol 
(97:3 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is converted into the nitrate 
salt in 2-propanone. The salt is filtered off and dried, yielding 
1.5 parts (24%) of N.4^(2-phenyiemyl)-4-piperidinyi7-N, i-bis- 
(phenylmethyl).lH>benzimidazol-2-amine dinitrate; mp. 156. 9'C. 

Example XL 

To 1 part of a solution of 2 parts of thiophene in 40 parts 
of ethanol are added 3. 3 parts of l-(4-fiuorophenylmethyl)-N- 
| 1 " £"-(4-nitrophenyl)ethy^-4- piperidinyl ? - 1 H-benzimidazol-2 -amine 
and 120 parts of methanol. The whole is hfdrogenated at normal 
pressure and at room temperature with 2 parts of platinum-on- 
. charcoal catalyst 5%. After the calculated amount of hydrogen is 
taken up, the catalyst is filtered off and the filtrate is evaporated. 
The reeidue is purified by column- chromatography over silica gel 
using a mixture of methylbenzene and methanol (95:5 by volume) 
saturated with ammonia, as eluent. The pure fractions are collected 
and the eluent is evaporated. The residue is crystallized from 
2-pr panoi, yielding 1.3 parts (42%) f N-j l-^-(4-aminophenyl)- 
thvj7-4- piperidinyl J.-1 -(4-fluorophenylm thyl)-iH-benzimidazol- 
2 -amine; tap. 195.4* C. 
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Following the tun hydrog nati n pr cedux and starting 
from the corresponding nitro-compound there is also pre par d: 

1 -^-aminophenyl)methyj7-N-| i •^J.(4-methoxyplien7l)etliyl7. 
4-piperidinyl J-lH-benzimidazol-2-ainiae monohydrate; mp. 
142. 6«C. 



Example XLI % 

A mixture of 7.5 parte of l-(4-fluorophenylmethyl)-N- 
[2-^-(phenylmethoxy)plienyl7etliyl| -4-piperidin^-lH- 
benximidazol-2-amine and 120 parts of methanol is hydrogenated 
at normal pressure and at room temperature with 2 parts of 
palladium- on-char coal catalyst 10%. After the calculated amount 
of hydrogen is taken up, the catalyst is filtered off and the 
filtrate is evaporated. The residue is suspended in 2, 2 '-oxybia- 
propane. The product is filtered off and dried, yielding 5.5 parts 
(88. 5 %) of 4-^2- J 4-^-(4-fluorophenylmethyl)-lH-benximidaaol- 
2-ylamino7-l -piperidinylj ethyl/phenol hexnihydrate; mp. 1 U . 6 # C. 

F ollowing the same hydro genation procedure and starting 
from 1 -(4-fluorophexxylmethyl)-N- ft A 2- ^T- methyl -4- (phenyl - 
methoxyjphenyjjethylj -4-piperidinyl/ - 1 H- benzimidazol- 2 - amine 
there is also prepared 4-[2-^-|^.(4-fluorophenylmethyl)-lH- 
be nTrfmirt a z ol-2-y^aminoJ -l-piperidinyl/ethylj -2 - me thy 1- 
phenol dihydrochloride monohydrate; mp. 277. 8*C. 

A mixture of 8 parts of 1 -(4-fluorophenylmethyl)-N- £l- 
( 3 -methoxyphenyl)ethyl7-4- piperidinyl j - lH-benaimidazo 1- 2- 
amine and 225 parts of a hydrobromic acid solution 48 % in 
acetic acid is stirred and refluxed for 3 hours. The reaction 
mixture is evaporated and the r sidue is taken up in water. The 
fre base is liberated in the c nventional manner with amm oni um 
hydroxide and extract d with trichlor methane, Th extract is 



UUUbi 1 8 



67 

dried, filtered end vaporated. The residue is purified twice by 
c lumn-chromatography over silica gel using first a mixture of 
trichl romethane end methanol (98:2 by volume) and th a * mixtur 
of trichl r methane and m than 1 (95:5 by volume) as eluent. The 
pure fractions are collected and the eluent is evaporated. The 
residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and dried, yielding 0. 8 parti (9%) of 
3- 4- J"-(4-fluorophenylmethyl)-lH-bensimidazol-2-yl- 

amino7-I.piperidlnyllethyl7phenol dihydrochloride. monohydrate; 
mp. 209. 8-C. 

Example XLII 

^ A mixture of 1.2 parts of 3-bromo-l -propene, 4 parts of 
*-/}- 1 4- ^-(4-fluor ophenylmethyl). 1 H-bensimidaxol- 2 -ylaminoj- 
i-piperidinylj ethy^phenol. 1.4 parts of potassium carbonate and 
160 part* of 2-propanone ie stirred and reflux ed overnight. The 
reaction mixture ie filtered and the filtrate is evaporated. The 
residue is purified by column- chromatography over silica gel 
using a mixture of triehloromethane and me thano l (98:2 by 
volume) as eluent. The pure fractions are collected and the eluent 
is evaporated. The residue ia converted into the hydrochloride 
salt in 2-propanone. The salt is filtered off and dried, yielding 
1 part (19.9%) of l-(4-fluorophenylmethyi)-N-^2-^r-(2- 
propenylcxy)pheny^ethylj-4-piperidmy^-lH-ben*imidax» 1 -2- 
amine dihydrochloride; mp. 224. 7*C. 

. Ex a m ple XLm 

A mixture of 15 parts of thionyl chloride, 4 parts of 4- 
£"-(4-fluorophenylmethyl)- 1 H-benximidasol-2 -ylamin©7- 1 - 
piperidineethanol dihydrochloride and 375 parts of triehlorome than e 
is stirred and refluxed overnight. The precipitated product is 
filtered off and dri d, yielding 13 parts (83%) of (2-chloro- 
ethyl)-4-piperidinv£7-l -(4-fluorophenylmethyl)-IH-benzimidaz 1- 
2 -amine dihydr chloride; mp.> 26Q*C. 
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En-ample XL IV 

A mixture of 0. 9 parts of morpholine, 4. 8 parte of 
N- J^2-cMoroethyl)-4-piperidinyl7- 1 -(4-fluorophenylm ethyl) -1H- 
benzimidaxol-2 -amine dihydro chloride, 3 parte of sodium carbonate, 
0. 1 parte of potaesium iodide and 135 parte of N. N-dimethylform- 
amide ie etirred and heated overnight at 70 "C. The reaction mixtur 
ie poured onto water and the product is extracted with methyl- 
benzene. The extract is dried, filtered and evaporated. The 
residue ie purified by column- chromatography over eilica gel 
using a mixture of trichloromethane and methanol (98:2 by volum ) 
as eluent. The pure fractions are collected and the eluent is eva- 
porated. The residue is crystallized from a mixture of 2-propanone 
and 2,2'-oxybiepropane> yielding 0.6 parts (12.5%) of ^-}4-^T- 

(4-fluorophenylmemyi)-lH-benximid^sol-2-ylaminc7-l -piperidinyl I - 
ethyl/ 4-morpholinecarboxylate; mp. 144. 8*C. 

Example XLV 

A mixture of 3.6 parte of morpholine, 4. 8 parts of N-/T-(2- 
chloroethyl)-4-piperidinyl7- 1 -(4 - fluo r ophenylxnethyl) - 1 H-benzimidazol- 
2 -amine dihydrochloride., 0. 1 parts of potassium iodide and 135 parts of 
N, N-dimethylformamide is stirred and heatedovernight at 70*C. The 
reaction mixture is poured onto water and the product is extracted 
with methylbenzene. The extract is dried, filtered and evaporated. 
The residue is converted into the hydrochloride salt in me than ol 
The salt is filtered off and dried, yielding 1 part (18.3%) of 
1 -(4-fluorophenylmethyl)-N-{ 1 - ^T-(4-morpholinyl)ethyi7-4-piperi- 
dmyl^-lH-benzimidazol-2-amine trihydro chloride; mp. + 300*C. 
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Example XLVI . . ._ _ 

To a stirred mixture of 4.5 parte of 4-^T-(4-fluorophenyl- 
methyI)-lH-ben*imid**oi-2-ylAmino7-I -piperidineethanol, 2 
parts of N. N-diethyle thanamine and 1 95 parts of dichlorome than e 
'is added dropwise a solution of 1. 7 parts of 4-methoxybenzoyl 
chloride in dichlorometnane. Upon completion, stirring is continued 
overnight at room temperature. Water is added and the layers 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is purified by column. chromatography over silica 
gel using a mixture of trichloromethane and methanol (98:2 by 
volume) ae eluent. The pure fractions are collected and tbe 
eluent is evaporated. The residue is converted into the hydrochloride 
salt in 2-propanone. The salt is filtered off and dried, yielding 
2.5 parts (43.5%) of 4-^T-(4-fluorophenylmethyl)-lH-benz- 
imidazol-2 -ylaming7- 1 - piperidinylj ethyj^ 4-methoxybenzoate ; 
dihydrochloride. hemihydrate; mp. 189. 2"C. 



Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

j* -^T- ^4- ^"-(4-fluor ophenylxnethyl) - 1 H-benzimidazol-2 - ylaminoj- 
1 -piperidinylj ethy^phenylj benseneacetate; mp. 135. 1*C; 

^4-^- [4-^-(4-fluorophenylmethyl)-lH-ben«iimdasol-2-ylamino7- 
1 -piperidinylj ethy^phenylj 4-methoxybenzoate; mp. 137. 1 'C; 

[4-^-|4-^-(4-fluorophenylmemyl)-lH-benziimdi*ol-2-ylamino7- 
1 -piperidinyl jfethyl/phenylj methyl carbonate ; mp. 1 34. 5 * C ; and 

j4-^-j4-2r-(4-fluorophenylmemyl)-iH-benainaidazol-2-ylamino7-l 
piperidinylj ethy^phenylj (phenylmethyl) carb nate; mp. 147. 8* C. 
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KtwttipIc XLVTI 

A mixture of 1.2 parti of chloroacetonitrile, 6. 7 parts of 

*-^-|*-^-(*-flttoropieaylmethyl)-IH-bon»imida*ol-2-ylaxniao7- 
l«pipejridmyljethyl7phenol, 2.8 parts of potassium carbonate and 
160 parts of 2- propane ne is stirred and refiuxed overnight. The 
reaction mixture is poured onto water and the product is extract d 
with methylbenxene. The extract is dried, filtered and evaporated. 
The residue is converted into the hydrochloride aalt in 2-propanon 
The aalt is filtered off and dried, yielding 7.4 parts (78.6%) of 

\ 4-^-(4Tauorophenyim ft th^ 
1 -piperidinylj ethyl^henoxyj acetonitrile dihydrochloride. mono- 
hydrate; mp. 224.6 *C. 



Following the same procedure and using equivalent 
amounts of the appropriate starting materials there are prepared: 



ethyl 2 - 1 { 4- £"-(4-fluorophenylmethyl)- lH-benaimidaxol- 
2 -ylaminoj- 1 - piperidinyl j ethyl^henoxyjacetate; mp. 109. 1 *C; 

methyl 2- j4-^J"-(4-fluorophenylmethyl)-lH-benximidazol- 
2-ylamino7-l -piperidinyl jemyl^phenoxyj acetate; mp. 109. 8'C; 
and " 

1 { 4 *^-(4-fl«»'ophenylmethyl)-lH-benaimidazol-2- 
ylamino7- 1 - piperidinyl Jethyl^phenoxyJ acetyl^pipe ridine dihydro- 
chloride; mp. 247" C. 

Eva mole XLVin 

A mixture of 0.5 parts of isocyanatomethane, 4.5 parts of 
4 "^F"{ ^-^-C^-flTao'ophenylmethyl)- 1 H-benrimidasol-2 -ylamino/- 
1 -piperidinyl J ethyl^phenol and 135 parte f tetrahydrofuran ia 
atirred vernight at room temperature. Th reaction mixtur is 
evaporated. The residue is purifi d by column- chr mat graphy over 
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silica g 1 using a mixture f trichl rom thane and methanol - 
(98:2 by volume) as eluent. The pure fraction* are collected and 
the eluent is evaporated. The residue ie crystallized from a 



Example IL 

A mixture of 9 parts of 4- ^-(4-fluorophenylmethyl) - 1 H- 
benxixnidaxol-2 -ylamingj - 1 - piperidineacetonitrile and 200 parts of 
methanol, saturated with ammonia, is hydrogenated at normal 
pressure and at room temperature with 3 parts of Baney- nickel 
catalyst. After the calculated am mint of hydrogen is taken up, the 
catalyst is filtered off and the filtrate is evaporated. The residue 
is converted into the hydrochloride salt in 2-propanone. The salt 
is filtered off and crystallized from a mixture of 2-propanone and 
methanol, yielding 11 part of N- J: -<2 -aminoethyl) -4- pipe ridinytf- 

1 -(4-fluorophenylmethyl).lH.benzimidazol.2.amine trihydrochloride; 
% mp. 292. 9 # C. 



1-piperidinepropanenitrile there is also prepared: N-£*-(3-axaino- 
pr pyl)-4.piperidiny^.l-(4-nuorophenylmethyl).lH-benzimidaz 1-2- 
amine trihydrochloride. mon hydrate; mp. 239. 3 # C. 





Following the same hydrogenation procedure and starting 
from 4-^T-(4«fluorophenylmethyl)-lH-benzimidazol-2 -ylaminqj- 



0005318 



72 

Example L 

A mixture of 1.8 parts of 1-iaothiocyanato-2-nitrobenzene, 
3.7 parts of N^[1-(2-aminoethyl)-4-piperidinyl]-1-(4-fluorophenyl- 
methyl)-1H-benzimidazol-2-amine and 135 parts of tetrahydrofuran 
is stirred overnight at room temperature. The reaction mixture is 
evaporated. The residue is purified by column-chroraatography over 
silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated, yielding 3.7 parts (67%) of N-[2-^4-[1-(4- 

fluorophenylmethyl)-1H-ben2imidazol-2-ylamino]-1-piperidinylJ ethyl]- 
N'-(2-nitrophenyl) thiourea as a residue. 

A mixture of 3.7 parta of N-[2-{ 4-[l-(4-fluorophenyl- 
TOt^yi)-iH-benzinddazol-2-ylamino]-1^iperidinyl^ ethyl ]- 
N'-(2-nitrophenyl) thiourea, 7 parts of iron-powder, 0.25 parts of 
concentrated hydrochloric acid, 48 parts of ethanol and 15 parts 
of water is stirred and refluxed for 1 hour. The reaction mixture 
is alkalized with methanol saturated with ammonia. The whole is 
filtered and the filtrate is evaporated, yielding 3.5 parts of N- 
(2-aminophenyl)-N*.[2-£4-[1.(4-fluorophenylmethyl)-1H-benzimi. 
dazol-2-ylamino]-1-piperidinylJ -ethyl] thiourea as a residue. 

A mixture of 3.5 parts of N-(2-aminophenyl)-N f -[2-{ 4- 
[ 1 - ( 4- f luoropheny lme thy 1 ) - 1 H-benzimidazol-2-y lamino ]-1 - 
piperidinyl^ ethyl] thiourea, 2.2 parts of mercury (II) oxide, 0.1 
parts of sulfur and 80 parts of ethanol is stirred and refluxed for 1 
hour. The reaction mixture is filtered over Hyflo and the filtrate 
is evaporated. The residue is purified by column-chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(95:5 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from 2- 
propanone, yielding 1.5 parts (44.43) of N- «£l-[2-(1H-benz- 
imidazol-2-ylamino-ethyl]-4-piperidinylJ -1 -(4- f luoropheny 1- 
methyl)-1H-benzimidazol-2-amine; np. 253. 4°C. 
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Example LI 

A solution of 4. 77 parts of N-^-(2-eminoethyl)-4-piperi- 
dinyl7-I -(4-flttorophenylmethyl)- lH-benxiinidaxol-2-amine trihydro- 
chloride in methanol saturated with ammonia is stirred for 1 hour at ro m 

5 temperature. The solvent is evaporated and the residue is taken 
up in 135 parts of tetrahydrofuran. Then there are added 6 parts 
of isocyanatomethane and the whole is stirred overnight at room 
temperature. The precipitated product is filtered off and dried, 
yielding 3 parts (70.7%) of N-^T- [4-^-(4-flttorophenylmethyl)- 

10 lH-benaimidazol.2-ylamino7-l -piperidinyl 7 ethyl?-**' -methyl - 
urea, hemihydxate; mp. 231. 4*C. 

Example LET 

To a stirred mixture of 3. 8 parts of N-^r.(2-aminoethyl)- 
4-piperidiny^-l-(4-fluorophenylmethyl)-lH-benaimidazol-2- 

15 amine, 1 part of N, N -diethyl ethanamine and 195 parts of dichloro- 
methane is added dropwise a solution of 1 . 7 parts of 4-methoxy- 
benzoyl chloride £n dichloromethane. Upon completion, ■tirring 
is continued overnight at room temperature. The reaction 
mixture is poured onto water and the layere are separated. The 

20 organic phase is dried, filtered and evaporated. The reiidue is 

purified by column- chromatography over silica gel using a mi xt ure 
of trichloromethane and methanol (98:2 by volume) as eluent. 
The pure fractions are collected and the eluent is evaporated. The 
, residue is converted into the hydrochloride ealt in 2-propenol. The 

25 salt is filtered off and dried, yielding 1 part of J"- 

(4-fluoropheaylm ethyl)- 1 H-benximidasol-2 -ylamino?- 1 - piperi diny l^- 
ethyl7-4-methoxy-N-(4-methoxybenzoyJ) benz amide dihydrochloride. 
dihydrate; mp. 161. 5*C. 
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Example UII 

To 1 part of a solution of 2 parts of thiophene in 40 parts of 
ethanol are added I part of paraformaldehyde, 3.5 parts of 
( 2 • axninoethyl) -4-piperid^ 

ben zimidaxol- 2 - amin e and 120 parts of methanol. The whole is 
hydrogenated at normal pressure and at room temperature with 2 
parts of palladium- on- char coal catalyst 10%. After the calculated 
am ou nt of hydrogen is taken up, the catalyst is filtered off and the 
filtrate is evaporated. The residue is taken up in water and the 
product is extracted with trichloromethane. The extract is d ried , 
filtered and evaporated. The residue is crystallized from a 
mixture of 2-propanone and 2, 2'-oxybispropane, yielding 1.5 
parts (42%) of N-|l-/T-(dimethylamino)ethY^-4-piperidinylj -1 - 
(4-fluorophenylmethyl)-lH-benzimidazol-2-amiiie; mp. 166. 1*C. 

Example LIV 

To 1 part of a solution of 2 parts of thiophene in 40 parts of 
ethanol are added 2.5 parts of benzaldehyde, 3. 7 parts of N-^T- 
(2 -aminoethyl) -4-piperidin<jl7-l -(4-fLuorophenylmethyl)- 1 H-benz- 
Lmidazol-2-amine and 120 parts of methanol. The whole is hyiro- 
genated at normal pressure and at room temperature with 2 parts 
of palladium-on-charcoal catalyst 10%. After the calculated amo unt 
of hydrogen is taken up, the catalyst is filtered off over hyflo and the 
filtrate is evaporated. The residue is converted into the hydrochloride 
-salt in 2-propanone. The salt is filtered off and taken up in water. 
The free base is liberated in the conventional manner with ammonium 
hydroxide and extracted with dichloromethane. The extract is dri d, 
filtered and evaporated. The residue is crystallized from a mixt ure 
of 2-propanone and 2, 2'-oxybis propane, yielding 1.5 parts (27.5%) 
of N-^-|2-^is(ph nylmethyl)amino7 thylj -4-piperidinyl7-l - 
(4-fluorophenyLmethyl)-lH-benzimidazol-2-amine; mp. 116. 4 # C. 
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Example LV 

A mixture of 5.5 parts of N-^-(lH-benziinidazol-2-yl). 
4- piper idinyi7- 1 -(phenylmethyl) - I H-benzimidazol -2 -amine di- 
nitrate, 1.5 parte of 1 -(chloromethylj^-fluorobenzene, 5 parte 

5 of •odium carbonate, 0. 1 parte of potaeeium iodide aad 120 parte 
of 4 - methyl - 2 - pent a none ie stirred and refluxed overnight using 
a water - separator. The reaction mixture is poured onto water and 
the layers are separated. The organic phase is dried, filtered and 
evaporated. The residue ie purified by column* chromatography over 

10 silica gel using a mixture of trichloromethane and methanol 

(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from a mixture 
of 4-methyl-2-pentaaone and 2, 2 , -oxybiapropane. The product is 
filtered off and dried, yielding 1.5 parts (28.3%) of N-|l- 

1 5 /T- (4- fluor ophenylmethyl) - 1 H -benzimidazol - 2 - yl7-4 - pipe r idiny ll - 
I .(phenylmethyl) -lH-benzimidazol-2 -amine; mp. 163. 9*C. -> 

i xamole LVI 

A mixture of 3, 7 parts of 1 -(4 -fluor ophenylmethyl) -N- J 1-^- 
(4.methoxyphenyltMo)propyj7-4-piperidinyl?-lH- 

20 amin e, 2.42 parts of hydrogen peroxide soli&ion 30% and 20 

parts of acetic acid is stirred and refluxed for 1 hour. The reaction 
mixture is cooled and poured onto ice-water. The whole is alkalized 
with sodium hydroxide solution 50% and the product is extracted with 
* trichloromethane. The extract is washed with water, dried, filtered 

25 and evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is converted into the ethane - 
dioate salt in methanol and 2- propanoic The salt is filtered off and 

30 dri d, yielding 0.8 parts (16%) of 1 -(4-fluorophenylmethyl)-N- 

£l •^-(4-methoxyphenylsulfonyl)pr pyiJ-4-piperidinyl J-lH-benz- 
irnidaz 1-2-amine ethan dioate (1:2); mp. 213. 1*C. 
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Example LVg 



A mixture of 5 parts of ethyl 2- [4-^2- £4- /T-(4-fluoro- 
phenylmethyl) - 1 H-benzimidazol -2 -ylamino7- 1 -piperidinyl j ethyl7- 
phenoxyjacetate, 70 parti of ethanamine solution 50% and 40 
parte of methanol is stirred for 3 hours at room temperature. The 
reaction mixture is evaporated and the residue is crystallized twice 
from 2-propanol, yielding 1 part (19%) of N-ethyl-2-j 4-^-[4- 

^-(4-fluorophenylmethyl)-lH-ben*iinidazol.2-ylaminc7-l-piperidiny]2. 
ethy^7j^enoxyj acetamide; mp. 160. 9*C. 



T.tz Triple LVm 

A mixture of 3.5 parts of methyl 2- i*-^- ^4-/1 -(4-fluoro- 
phenylmethyl)- 1 H-benzimidazol-2 -ylamino7- 1 -piperidinyl J ethyl/- 
phenoxy acetate, 90 parts of concentrated ammonium hydroxide 
and 40 parts of methanol is stirred for 4 hours at room temperature. 
The reaction mixture is evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (95:5 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue is crys talli zed 
from 2-propanol, yielding 1 part (28.5%) of 2- {4-^?-U-^l-(4- 

fluorophenylmethyl)-lH-benzimidazol-2-ylamin£7-l-piperidinylj- 
ethyi7-phenoxy|acetamide; mp. 180. 4 # C. 

Example LDC 

To a stirred and cooled (below 10 # C) mixture of 5. 04 parts 
f carbon disulfide, 2.06 parts of N, N'-m thanetetraylbifl^yclo- 
hexamine7 and 45 parts of tetrahydrofuran is added dropwise a 
solution of 3. 7 parts of N-^T.(2.aminoethyl)-4-piperidinyl7.1 - 



V 
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(4-£lu rophenylmemyl)-lH-benximidaxol-2 -amine in tetrahydr - 
furan. Upon completion, stirring i. continued overnight while 
the mixture ie allowed to reach room temperaturs. The reaction 
mixture ie evaporated. The residue la purified by column- 
chromatography over silica gel using a mixture of trichlorome thane 
and methanol (98:2 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated, yielding 4 parts (100%) 
of 1 -(4-fluorophenylmemyl)-N.J"-(2.i.othiocyanatoethyl)-4- 
piperi<iiny^-lH-benximittaxol-2^amine as a residue. 

A mixture of 2.1 parts of N-(4-fluorophenylmethyl)-l. 2- 
benxenediamine, 4 parts of l-(4-fluorophenylinethyl)-N-^. 
(2-isotmocyanatoethyl)-4-piperidiny^ 

and 90 parts of tetrahydrofuran is stirred and refluxed for 2 hours/ 
The reaction mixture is evaporated, yielding 6 parts (100%) of 
N- 1 2-^-fluorophenylmethyl)amino7phenyJ-N , -/2- f 4-/T-(4- 
nuorophenylmethyl)-lH-ben*imidaxol-2-ylaimno7.1 -piperidinyl ?- 
ethyjj thiourea as a residue. 

A mixture of 6 parts of N-|2- j4-fluorophenylmethyl)- 
aminoTphenylj -N'-£ - { 4-^(4-nuorophenylmethyl)-lH-benz- 
in*daxol-2-ylamino7-l -piperidinyl j ethyi7t hiourea. 3. 2 parts 
of mercury (H) oxide, 0. 1 parts of sulfur, and 90 parts of tetra- 
hydrofuran is stirred and refluxed for 3 hours. The reaction 
mixture is filtered over Hyflo and the filtrate is evaporated. 
The residue is purified by column- chromatography over silica gel 
using a mixture of trichloromethane and methanol (98:2 by volume) 
as eluent. The pure fractions are collected and the eluent is 
evaporated. The reeidue ie crystallized from a mixture of 2- 
propanone and 2, 2 :-oxybie propane, yielding 1.2 parts (20%) of 
1 -(4.fluorophenylm«thyl)-N- J. { 2 - i J-(4-fluorophenylmethyl)- 1H- 

benximida»l-2-ylamino7ethylj-4-piperidinyi7-lH-b nximidax 1- 
2 -amine; mp. 196.9* C. 
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Claims: 

1. A chemical compound selected from the group con- 
sisting of a N-heterocyclyl-4-piperidinamine having 
5 the formula 




(I) 



and the pharmaceutical^ acceptable acid addition salts 
thereof, wherein 

R is a member selected from the group consisting of 
10 hydrogen and lower alkyl; 

R 1 is a member selected from the group consisting of 
hydrogen, lower alkyl , cycloalkyl, aryllower alkyl 
and lower alkanoyl; 

15 

2 

R is a member selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono- and diaryl (lower alkyl); 
R 3 is a member independently selected from the group 

20 consisting of, halo, lower alkyl, lower alkyloxy and 
tr if luoromethyl ; 

n is an integer of from 0 to 2 inclusive; 

25 Q is a member selected from the group consisting of 
CH and N; and 



2 

L is * member eel cted from the group eona i sting of 
lower alkyl, which is optionally substituted with up 
to 3 substituents each independently selected from 
the group consisting of halo, cyano, hydroxy , isothio- 
5 cyanato, lower alkyloxy, aryl, aryloxy, arylthio, 

aryleulfonyl, amino; lower alkenyly aryllower alkenyl; 
cycloalkyl, being optionally substituted with a cyano 
and/or an aryl group; 

1- (aryllower alkyl) -lH-benximidaxol-2-yl? and a radical 
10 of the formula 8-C B H 2l „-# wherein 

miian integer of from 1 to 6 inclusive; and 

Z is a member • elected from the group cone ie ting of 4, 5- 
dihydro-5-oxo-lH-tetraxol-l -yl f being optionally substituted 

15 in its 4-position by en aryl radical or a lower alkyl radical; 
2, 3-dihydro-l , 4-benxodioxin-2-yl; 2 9 3-dihydro-l . 4-benzo- 
dioxin-6-yl; 2, 3-dihydro-2-oxo-lH*en*iinidazol-l -yl; 2,3- 
dihydro-3-oxo-4H-benxoxaxin-4-yl; (10, li-dihydro-5H-di- 
benxo£, d7cyclohepten*5-yUdene)inethyl; 4-morpholinyl; 

2C 1 -piper idinyl; 1-pyrrolidinyl; a radical of the formula 
T-N(R 4 )-, wherein 

it a member selected from the group consisting 
of hydrogen* lower alkyl and aryllower alkyl; and 

25 

T is a member selected from the group consisting of 
lower alkyl. aryl, aryllower alkyl, IH-benz- 
imidasol-2-yl; and 

a radical of the formula W-5-(X) § -, whsrein 



30 



• it the integer 0 or 1 ; 
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X is a xntmber selected from the group consisting 
of O and •N(R*)-» said R 5 being a member selected 
from the group consisting of hydrogen* lower alkyl. 
aryllower alkyl, lower ilVanoyl and axoyl; and 

5 

W is a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, amino, aryl- 
ajaino, mono* and di( lower alkyl)amino, mono- and 
difcryilower alkyl)amino # 1 -piper idinyl. 1-pyrroii- 
10 dinyi and 4-morpaoiinyl; 

wherein aryl as used in the foregoing definitions , 
is a member selected from the group consisting of 
phenyl, substituted phenyl, naphthalenyl , thienyl, 

15 halothienyl, (lower alkyl) thienyl, pyridinyl, mono- 

and di (lower alky lory) pyridinyl, furanyl and 1- (low r 
alkyl )pyrrolyl; wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 
ly selected from the group consisting of halo, hydroxy, 

20 nitro, cyano, trif luoromethyl, lower alkyl, lower 

alkylthio, lower alkyl sul fonyl , lower alkylsulfonyl- 
lower alkyl, phenyllower alky Isul fonyl, phenylsulf onyl- 
lower alkyl, amino, mono- and di- (lower alkyl) amino, 
lower alkanoyl, a radical of the formula R 6 -C p H 2p -0-, 

25 wherein 

p is an integer of from 1 to 6 inclusive; and 

is a member selected from the group consisting 

of hydrogen, amino, cyano, phenyl, amino car bonyl, 

30 mono* and di(lower alkyljaminocarbonyl. lower alkyl - 

oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho- 

linylcarb nyl. 1 -piperidinylcarb nyl and 1 -pyrroli- 
1 owe r afkenyl ; j 
dinylcarbonyl,/and a radical of the formula R -0-, 

wherein 



4 

R 7 is a m mbir sal cted fr m the gr up coasting 
of alkan yi, phenyicarboayi, pheayllower alkyicarbonyl, 
lower alkyloxycarb nyl, phenyllowtr alkyioxycarbonyl, 
amino car bonyl, ph ny] amino ca r bony 1 # m no- and di- 

5 (lower al3cyl)aminocar bonyl. 

wherein said phenyl in the definition of eaid R 7 may 
be optionally substituted with up to 3 eubstituents each 
independently selected from the group consisting of 
halo, cyaao, nitro, lower alkyl and lower alkyloxy; and 

10 wherein said aroyl in the definition of eaid x 
represents arylcarbonyl 

wherein said aryl is as defined he re above. 



2. A chemical compound selected from the group 
15 consisting of 1- (4-fluorophenylaethyl)~N~ |l-t2-<4- 

me thoxyphenyl) ethyl] -4-piperidinyl|-lH-ben2imidazol-2 
amine and the pharmaceutical ly acceptable acid 
addition salts thereof. 



20 3. A chemical compound selected from the group 

consisting of 4- 12-^4- [l-(4-f luorophenylmethyl )-lH- 
benzimidazol-2-ylamino]-l-piperidinyl f ethyl] phenol 
and the pharmaceutical ly acceptable acid addition salts 
thereof. 

25 4. A chemical compound selected from the group 

consisting of |4~I2-^ 4- II- (4-fluorophenyl»ethyl) -1H- 
benzimida*ol-2-ylamino] -1-piperidinyl ^ethyl ] phenyl j 

benzeneacetate and the pharmaceutically acceptable 
add addition salts thereof. 
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5. A chemical compound selected from the group 
consisting of ^4- [2-^4- (1- <4-f luorophenylmethyl ) -1H- 
ben*iaidarol-2-ylaminol-l-piperidlnylJethyllphen xy} 

ecetonitrile and the pharmaceutical ly acceptabl 
5 acid addition salts thereof. 

6. A chemical compound selected from the group 
consisting of N-[l-(2-phenylethyl)-4-piperidinyl]-l- 
(phenylmethyl) -lH-benzimidarol-2-amine and the 

10 pharmaceutical^ acceptable acid addition salts 
thereof • 

7. An antihistaminic pharmaceutical composition 
comprising an inert carrier material and as an active 

15 ingredient an effective antihista m i n ic amount of a 
chemical compound selected from the group consisting 
of a N-he terocycly 1-4 -piper idinamine having the 
formula 




20 



as defined In claim 1 and the pharmaceutical^ 
acceptable acid addition salts thereof. 
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8. A method to prevent the release of histamine in 
warmblooded animals, which comprises the systemic 
administration to said animals of an effective anti- 
histamine amount of a chemical compound selected 
5 from the group consisting of a N-heterocyclyl-4- 
piperidin amine having the formula 




and the pharmaceutical^ acceptable acid addition 
salts thereof , as defined in claim 1. 

10 9. A chemical c omp ound having the formula 

R 

R Z 

wherein: 

L 1 is a member selected from the group consisting of 
hydrogen, lover alkyloxycarbonyl and phenylmethoxy- 
15 carbony 1 j 

R is a member selected from the group consisting of 
hydrogen and lower alkyl; 

R 1 is a member selected from the group consisting 
of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 
20 and lower alkanoyl; 
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R 2 is a member selected from the group consisting of 
hydrogen, alkyl having fro© 1 to 10 carbon atoms, 
aryl, cycloalkyl and mdo* and diary 1 (lover alkyl); 
R 3 is a member independently selected from the group 
5 consisting of, halo, lower alkyl, lover alkyloxy, tri- 
f luorooe thy 1 ; 

n is an integer of from 0 to 2 inclusive; 

Q is a member selected from the group consisting of 

CE and N; and wherein aryl as used in the foregoing 

10 definitions, is a member selected from the group con- 
sisting of phenyl* substituted phenyl . naphthalenyl , 
thienyl, halothienyl, (lover alkyl) thienyl, pyridinyl, 
mono-and di (lover alkyloxy) pyridinyl, furanyl and 1- 
(lower alky 1 ) pyrroly 1 ; herein said substituted ph nyl 

15 is phenyl having from 1 to 3 substituents each ind - 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl, lower alkyl, 
lover alkylthio, lover alkylsulfonyl, lover alkyl- 
sulfonyllower alkyl, phenyllower alkylsulfonyl, 

20 phenylsulfonyllower alkyl, amino, mono- and di- (lower 
alkyl) amino, lower alkanoyl, a radical of the fibula 




p is an integer of from 1 to 6 inclusive; and 

is a member selected from the group consisting 
of hydrogen, a mino , cyano, phenyl, aminocarbonyl, 
mono* and di( lower alkyl )axninocarbonyl, lower alkyl - 
oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho- 
linylcarbonyl, 1 -piper idinylcarbonyl and 1-pyrroli- 
dinyl car bony! , lower alkenyl; and 
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•a radical of the formula R-O-, wherein 



R 7 is a member • elected from the group consisting 
of alkanoyl, phenylcarbonyl, phenyllower alkylcarbonyl, 
lower aikyloxycarbonyl, phenyllower aUyloxycarbonyl, 
amino car bonyl, phenyl aminocarbonyl,/ mono* and di- 
(lower alky 1 ) amino car bonyl , 

wherein said phenyl in the definition of said R 7 may 



be optionally substituted with up to 3 substituents each 
independently selected from the group consisting of 
10 halo, cyano, nitro, lower alkyl and lower alkylozy. 

10. A process for preparing a chemical compound 
selected irom the group consisting of a N-hetero- 
cyclyl-4-piperidinamine having the formula 



H 



- » l b 

15 and the pharmaceutical^ acceptable acid addition salts 
thereof, wherein 

R is a mem ber selected from the group consisting of 
hydrogen and lower alkyl; 

R is a member selected from the group consisting 
20 of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 
and lower alkanoyl; 

R is a member selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono-and diaryl (lower alkyl); 
25 R is a member independently selected from the group 
consisting of, halo, low r alkyl , lower alkyloxy and 
trif luoromethyl ; 
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n is an Integer of from 0 to 2 Inclusive; 

Q is a member •elected from the group consisting 

of CB and K; and 

L is a ■ember selected from the group consisting of 

lover alkyl, which is optionally substituted with 

up to 3 eubstituents each independently selected from 

the group consisting of halo, cyano, hydroxy, iso- 

thiocycanato, lower alkylaxy, aryl, aryloxy, arylthio, 

arylsulf onyl , amino; lower alkenylj aryllower alkenyl; 

cycloalkyl, being optionally substituted with a cyano 

and/or an aryl group; 1- (aryllower alkyl) -IH-benri - 

midazo l-2-yl; and a radical of the formula 2-C H. 

m *m 

wherein 

m is an integer of from 1 to 6 inclusive; and 

Z is a member selected from the group consisting of 4, 5- 
dihydro-5-axo-lH-tetrexol-l-yl t being optionally substituted 
in its 4-poeition by an aryl radical or a lower alkyl radical; 
2, 3-dihydro-l , 4-ba»*odiaxin-2-yl; 2. 3-dihydro-l , 4~benxo- 
dioxin-6-yl; 2 t 3-dihydro-2-oxo-iH-benximidaxol-i-yl; 2.3- 
dihydro-3-oxo-4H.benxoxarin-4.yl; (10, il-dihydro-SH-di- 
benxo d7cycioheptea-5-ylideae)methyl; 4-morpholinyl; 
1 -piperidinyl; 1 -pyrrolidinyl; a radical of the formula 
T-NCR 4 )-, wherein 

B 4 is a member selected from the group consisting 
of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting of 
lower alkyl, aryl t aryllower alkyl. lH-bear- 
imidasol-2-yl; and 



10 
O 

a radical of the formula W-iL(X) g -, wherein 

■ is the integer 0 or 1 ; 

X la a member selected from the group consisting 
of O and •N(R 5 )-, said R 5 being a member selected 
5 from the group consisting of hydrogen, lower aikyl, 

aryllower alkyl, lower alkanoyl and axoyl; and 

W is a member selected from the group consisting 
of lower aikyl,. aryl, aryllower aikyl, amino, aryl- 
10 amino, mono* and di( lower alky 1) amino, mono- and 
difcryllower alkyl)amino, 1* piper idinyl, 1 -pyrroli- 
dinyl and 4-morpholiayl; 

wherein aryl as used in the foregoing definitions, 
is a member selected fro© the group consisting of 

15 phenyl, substituted phenyl , naphthalenyl , thienyl, 
halothienyl, (lower alkyl) thienyl, pyridinyl, mono- 
and di (lower alkyloxy) pyridinyl, furanyl and 1- (lower 
alkyl )pyrrolylj wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 

20 iy selected from the group consisting of halo, hydroxy, 
nitro, cyano, trif luoromethyl, lower alkyl, lower 
alkylthio, lower alkylsulfonyl, lower alkylsulfonyl- 
lower alkyl, phenyllower alkylsulfonyl, phenylsulfonyl- 
lower alkyl, amino, mono- and di- (lower alkyl) amino, 

25 lower alkanoyl, a radical of the formula R 6 -C p H 2p -0-, 
wherein 
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p 1* aa iat giref from 1 to 6 laclusivo; ud 



.6 



R ia a m,mb.r aelected from the group costing 
of hydrogen, amino, eyaao. pheayl. amino car bonyl. 
mono- and di(lower »lkyl)amiaoc*rbonyl f lower alkyl- 
oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho. 
linylcarbonyl. 1 -piperidinylcarboayl and 1^^. 
dlaylearboayl, lower alkenyl; and 



a radical of the formula ItZo-. wherein 
7 

» ia a member aelected from the group con. i. ting 



efalkaaeyi. paauyicarbouyi, pheayllower alkylcarboayl, 
lower alkyloxyearboayl. pheayllower alkylorycarboayl, 
amiaocarbonyl. phenylaminocarbonyl, mono- and di- 
(lower alkyl)amiaocarboayl ( 

wherein said phenyl in the definition of said It 7 ma y 
be optionally eubetituted with up to 3 aubetituenta each 
independently aeleeted from the group coneietiag of 
halo, cyaao. nitre, lower alkyl and lower alkyloxy; and 
wherein said aroyl in the definition of said * 
represents arylcarbonyl wherein said aryl is as 
defined hereabove, characterized by 

a) introducing onto a starting material of the formula 



wherein R, R 1 , R 2 , R 3 , n and Q are as previously 
defined, the desired L-substituent onto the piperidine 
nitrogen by the application of art-known methods^ 
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15 



20 



i) pr f rably th introduction of said L int the 
intermediate (II) may be accomplished by the reaction 
of (II) with an appropriate reactive ester of the 
formula L Y, (III), wherein L is as previously defined 
and Y is a reactive ester residue such as, for example, 
halo, preferably chloro or bromo, or a sulfonyloxy 
residue such as, for example, methylsulfonyloxy or 4- 
methylphenylsulfonyloxy, said condensation reaction 
preferably being conducted in an inert solvent with 

the addition of an appropriate base, at elevated temper- 
atures ; 

ii) when L in formula (I) represents a (2 ,3-dihydro-2- 
oxo-lH-benzimidasol-l-yl) lower alkyl radical it is 
appropriate to use a reactive ester (III) wherein the 
nitrogen atom in the 3-position of the 2 ,3-dihydro-2- 
oxo-lH-benzimidazol-l-yl group is substituted with an 
appropriate protecting group, preferably a 1 -methyl- 
ethenyl group and removing said protecting group pre- 
ferably by acid hydrolysis after completion of the 
condensation reaction; 

iii) when L represents a 2-aryl-2-hydroxyethyl or a 
3-aryloxy 2-hydroxypropyl radical, the introduction of 
said substituent into the intermediate (II) may 
conveniently be carried out by reacting (II) at an 
elevated temperature with an appropriate oxirane of 
the formula 




2'm 



(IV) 
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wherein m is O or 1; 

iv) or compounds of formula (I) wherein L represents 
a 2 -hydroxy ethyl radical may be prepared by the 
reaction of an appropriate piperidine of formula (II) 
with oxirane, following the same procedure as des- 
cribed for the reaction of (IV) with (II) ; 

v) when L is, at the point of attachment to the 
piperidine nitrogen atom, a pr imar y or secondary a-l-kyl 
group, the compounds (I) may also be prepared by th 
reductive amination of an aldehyde or ketone corres- 
ponding with the alcohol L-OH with a piperidine 
derivative of formula (II) following art-known pro- 
cedures, preferably, a mixture of the aldehyde or 
ketone and (II) in an appropriate organic solvent 

is hydrogenated in the presence of an appropriate 
catalyst such as, for example, palladium-on-charcoal ; 
when the piperidine derivative (II) is in the form of 
an addition salt with a strong acid, e.g., hydro- 
chloric or hydrobromic acid, it is appropriate to add 
thereto a salt of a strong base with a weak acid, e.g., 
sodium acetate to bind said strong acid, and when (II) 
contains groups that are themselves susceptable to 
catalytic hydrogenation , e.g. when R 2 represents an 
arylmethyl group, it is appropriate to add to the 
reaction mixture an appropriate catalyst poison, such 
as, for example, thiophene? 

vi) when L represents a radical of formula Z-C -H~ -, 
. m 2m 

wherein m is an integer of from 2 to 6 inclusive and 

wherein 2 is as previously defined, the compounds 

of formula (I) can also be prepared by the r action of 

(II) with an appropriate alk nyl derivative. Z-C H- , , 
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according to art-known methods of carrying out similar 
addition-reactions, e.g., by stirring and heating the 
reactants together in and appropriate reaction-inert 
organic solvent; 

vii) when L represents a 2- (aroylamino) ethyl radical 
or a 2-arylethyl radical the compounds (I) can also be 
obtained by the reaction of (IX) with an appropriate 
1-aroylaziridine or an appropriate etheny larene , 
respectively, said reactions being preferably carried 
out in an appropriate reaction*- inert organic solvent, 
at elevated temperatures; or 

b) preparing compounds of formula (I) by the eye lode - 
sulfurization of an appropriate thiourea derivative of 
the formula 



i ) said cyclodesulf urization reaction being pre- 
ferably carried out by the reaction of (V) with an 
appropriate alkyl halide, prefeeably iodomethane in 
an appropriate reaction-inert organic solvent; 

ii) said cyclodesulf urization reaction may be also 
carried out by the reaction of (V) with an appropriate 
metal oxide or salt in an appropriate solvent, pre- 
f rably pr paring th compounds of formula (I) by the 
reaction of (V) with an appropriate Hg(II) or Pb(II) 




(V) 
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oxide or salt, such as, for example, HgO, HgClj, 
Hg(OAc) 2 , PbO or Fb(OAc) 2 , or 

iii) utilizing me thanedi ixnine s, especially N,N*- 
methanetetraylbis [cyclo-hexanamine] as cyclodesul- 
furizing agents in suitable reaction-inert organic 
solvents; or 

c) preparing compounds of formula (I) wherein R 2 
is other than hydrogen, said R 2 being represented 
by R 2 a and said compounds by the formula (I-a), 
starting from a corresponding compound (I) wherein R 2 
is hydrogen, (I-b) , by introducing said R 2 according 
to art-known procedures; 

i) preferably said compound (I-b) is reacted with 

an appropriate reactive ester R 2 Y, (VI), wherein 
2 

R a and Y are as defined above, the reaction being 
carried out under similar conditions as previously 
described herein for the reaction of (II) with (III) 
as described in step a) i); or 

d) preparing compounds of the formula (I) wherein R 1 
and R are both different from hydrogen, said R 1 being 
represented by R 1 and said R 2 by R 2 from the 
corresponding compounds wherein R A is hydrogen by intro- 
ducing the R 1 a - group in a similar manner as described 
hereinabove in step c) for the preparation of compound 
(I-b) starting from (I-a) ; or 

i 

e) preparing a compound of the formula 
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by subjecting an isothiocyanate of the formula 



R 



n 



(VII) 

to an addition reaction with a benzene diamine of the 
formula 



or 



(VIII) 

NH-B" 

and subsequently cyclodesulfurizing the intermediately 
formed thiourea of the formula 
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(IX) 

as described in steps b) i) ,b) ii) , or b) iii) above; or 

f ) preparing compounds of formula (I) wherein L 
represents a radical Z-C m H 2m -, wherein 2 represents 
a radical of the formula W-CO-(X) g - # wherein s is 1, 
X is O and W is an optionally substituted amine , a 
1-pyrrolidinyl, a 4-morpholinyl or a 1-piperidinyl 
radical, said compounds being represented by the 
formula (I-d) , by the reaction of the corresponding 
amine, pyrrolidine, morpholine or piperidine with an 
appropriate N- [1- (halolower alkyl) -4-piperidinyl] -1H- 
benzimidazol-2-amine in the presence of an appropriate 
carbonate ; or 

g) preparing compounds of formula (I) which contain 
at least one hydroxyl-group as a substituent, from 
the corresponding phenylmethoxy substituted compounds 
by subjecting the latter to a catalytic hydrogenation 
in the presence of an appropriate catalyst, or deriving 
said hydroxyl-derivatives from the corresponding lower 
alkyloxy substituted analogs by hydrolyzing the latter 
in acidic medium, using for example hydrogen bromide 

in ac tic acid, and, if desired, said hydroxyl-sub- 
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•tituted compounds may In turn be O-alkylated or 
acylated by reacting the latter with a halide, an 
alkanoyl halide, an alkyloxycarbonyl halide, or an iso- 
cyanate, or said hydroxyl-substituted compounds may 
also be converted into halides by reacting therewith 
a suitable halogens ting agent; or 

h) deriving amino-subs tituted compounds from the 
corresponding nitro- and cyano- subs tituted compounds 
by reducing the latter, e.g., by catalytic hydrogenation 
in the presence of an appropriate catalyst, and, if 
desired, said amino-substituted compounds may in turn 
be N-alkylated or acylated by the reaction thereof with 
an appropriate alkylating agent or acylating agent; or 

i) preparing secondary and tertiary amino-substituted 
compounds of formula (1) by substituting, for example, 
an appropriate halo-substituted compound with the 
desired primary or secondary amine; or 
j) deriving aminocarbonyl-substituted compounds from 
the corresponding esters by reacting the latter with 
ammonia or an appropriate primary- or a secondary 
amine in a suitable solvent; or 

25 k) deriving compounds of formula (I) which contain 
in their structure a sulfonyl group from the corres- 
ponding thio compounds by oxidising the latter with 
an appropriate oxydizing agent; and, if desired, 
converting the compounds of formula (I) to the 

30 therapeutically active non-toxic acid addition salt 



10 



15 



20 



'0005318 



19 



form by treatment with an appropriate acid, or the 
salt form can be converted by treatment with alkali 
into the free base form. 



11. A process for preparing a chemical compound 
selected from the group consisting of l-(4- 

f luorophenylmethyl) -N-<|l- 1 2- (4-methoxyphenyl) ethyl] - 
4-piperidinyl j>- lH-benzimidazol-2-amine and the 
pharroaceutically acceptable acid addition salts 
thereof, characterized by reacting l-[ (4-f luoro- 
phenyl) methyl] -N- (4-piperidinyl) -lH-^nzimidazol- 
2-amine dihydrobromide with 2- (4-methoxyphenyl) 
ethy lmethanesul f onate . 

12. A process for preparing a chemical compound 
selected from the group consisting of 4- [2— | 4- 

11- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] -1- 
piperidinyl j. ethyl] phenol and the pharmaceutical^ 
acceptable acid addition salts thereof , characterized 
by hydrogenating 1- (4-f luorophenylmethyl) -N- [1-| 2- 

[4- (phenylmethoxy) phenyl ] ethyl^-4-piperidinyl] -1H- 
benzimidazole-2-amine . 

13. A process for preparing a chemical compound 
selected from the group consisting of | 4-{2-<j 4- 

[1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] - 
1-piperidinyl £ ethyl] phenyl J> benzeneacetate and the 
pharmaceutically acceptable acid addition salts there- 
of, characterized by reacting 4-[2-| 4- [1- (4-f luoro- 
phenylmethyl) -lH-benzimidazol-2-ylamino] -1-piperi- 
dinylfrethyl] -phenol with benzeneacetylchloride . 
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14. A process for preparing a chemical compound 
•elected from the group consisting of ^4-12- ^4- 
II- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino) - 
1-piperidinylj ethyl ] phenoxy j acetonitrlle and the 
5 pharmaceutically acceptable acid addition salts there- 
of, characterised by reacting 4-{2- |4-[1- (4-f luoro- 
phenylmethyl ) -lH-benzimidazol-2-ylaaino] -1-piperi- 
dinylj ethyl] phenol with chloroacetonitrile. 

10 15, A process for preparing N-U-(2-phenylethyl)-4- 
piperidinyl] -1- (phenylmethyl) -lB-benz imidazole- 
amine, characterized by reacting 1- (phenylmethyl) -N- 
(4-piperidiny])-lH-benzimidazol-2-amine dihydrobromide 
with (2-bromoethyl) benzene • 

15 

16* A process for preparing a chemical compound 
having the formula 

8 i* 



wherein t 

L 1 is a member selected from the group consisting of 
hydrogen, lower alkyloxycarbonyl and phenylmethoxy- 
carbonyl ; 
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R is a member selected from the group consisting of 
hydrogen and lover alkyl; 

R 1 is a member selected from the group consisting 
of hydrogen, lover alkyl, cycloalkyl, aryllover alkyl 
and lover alkanoy 1 ; 
2 

R is a member selected from the group consisting f 
hydrogen, alkyl having from 1 to 10 carbon atoms, 
aryl, cycloalkyl and mono* and diaryl (lover alkyl); 
R 3 is a member independently selected from the group 
consisting of , halo, lever alkyl, lover alkyloxy, tri- 
f luoromethy 1 ; 

n is an integer of from 0 to 2 inclusive; 
Q is a member selected from the group consisting of 
CH and N; and vherein aryl as used in the foregoing 
defintions, is a member selected from the group con- 
sisting of phenyl, substituted phenyl, naphthalenyl , 
thienyl, halothienyl, (lover alkyl) thienyl, pyridinyl, 
mono-and di (lover alkyloxy) pyridinyl, furanyl and i- 
(lover alkyl )pyrrolyl; vherein said substituted phenyl 
is phenyl having from 1 to 3 substituents each ind - 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl , lover alkyl, 
lover alkyl thio, lover alkylsulfonyl, lover alkyl- 
sulfonyllover alkyl, pheny Hover alkylsulfonyl, 
phenylsulfonyllover alkyl, amino mono- and di- (lover 
alkyl) amino, lover alkanoy 1, a radical of the fromula 
R 6 -C p H 2p -0-, wherein 

p is an integer of from 1 to 6 Inclusive; and 
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B Ij a member • lected from the gr up consisting 

efhydr gen, emia , cyuo, phenyl, amino car bony 1. 

mono, mad di(iower alkyl)aminocarbonyl f lower alkyl- 

oxycarbonyl. phenyllower alkylorycarbonyl, 4-morpno- 

linyicarbonyi, 1 -piperidinylcarbonyi and l-pyrroli- 

diaylcarbonyl, lower alkeayl; and 

* radical of the formula rTo-, wherein 

R is a member selected from the group consisting 

of alkaaoyl, phenylcarbonyl, phenyllower alkylcarboayl, 

lower alkyloxycarbonyl. phenyllower alkyloxycarbonyl, 

aminocarboayl. phenyl aminocs rbonyl, '/mono- and di- 

( lower aDcyl ) amino car bony 1 

wherein said phenyl in the definition of said R 7 may 
be optionally sobetituted with ap to 3 oabstitaents each 
independently selected from the group consisting of 
halo, cyuo, nitro, lower alkyl and lower alkyloxy , 
characterised by cyclodesulfurixing, by known 
metnods, a compound of formula 




(X) 

in order to prepare a compound of the formula 
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R 

( XI ) 

wherein P is lower alkoxycarbonyl or phenylmethoxy- 
carbonyl, and, if desired, eliminating said group P 
in order to prepare the compound in which L ' is 
hydrogen, when said group P is a lower alkyloxycarbonyl 
group it may be removed by alkaline or acid hydrolysis, 
using for example, hydrobromic acid in glacial acid, 
and when said protecting group is a phenylmethoxy- 
carbonyl group it may be removed by alkaline or acid 
hydrolysis or by catalytic hydrogenation using an 
appropriate catalyst such as palladium-on-charcoal . 

17. An antihistaminic pharmaceutical composition 
comprising an in ert carrier material and as an active 
ingredient an effective antihistaminic amount of a compound 
as claimed in any one of Claims 2 to 6. 

18. Use of a compound as claimed in any one of Claims 
1 to 6 as an antihistaminic agent. 
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